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ABSTRACT 
Impact of poverty on forest resources 
Linkages between the rural poor and the forest resources they draw upon are 
complex. In using and managing forests to maintain flows of material and 
services into their livelihood systems, people often transform the resource. 
While pressures of poverty can leads to deforestation, it is incorrect to assume 
that this will necessarily happen. The broad objective of this research is to 
investigate the impacts of poverty on forests resources and the possibility of 
conserving forests resources in rural areas, which are, characterize by acute 
poverty.  
Two types of data were collected, namly; primary and secondary data. The 
primary data were collected through a household survey, which includes: 
Interview, focus group-discussion, key-informant interviews and observations. 
The main findings of the research are; Cultivation in the study area is mainly 
for household subsistence needs.  The total area farmed by each household is 
usually small despite the large agricultural land possessed by each family due 
to simplicity of agricultural tools, shortage of labor, sand accumulation, 
uncertainty of rainfall and prevalence of pests and diseases. Although the 
study area is a marginal area, local people relies on the vegetation cover for 
the provision of fuelwood, natural rangeland for livestock and building 
materials (almost all the study area is constructed from forestry products 
where the gutia and rakuba are the main units of houses). Non-Wood Forest 
Products play a critical role in rural livelihoods and the informal economy in 
the study area.  it is collected from farms or from natural and reserved forests.   
Dry season labor represents the main source of income in the study area where 
small farmers manage to safeguard against the possibility of the failure of the 
agricultural season through cultivating small parcels of land and search for 
work in the farms of well-to-do farmers. 
The main recommendations of this research are; Adopting of agroforestry and 
crop rotation will mitigate reliance on natural resources and improve land 
productivity. Development, restoration and re-vegetation of degraded land in 
ElAin forest is highly recommended, since this area is subjected to sever 
agricultural and grazing activities. There should be a sound relationship 
between FNC and the local people through different extension channels since 
the success of afforestation activities and conservation of forest resources 
depends on sensitization and mobilization of local communities on a clear 
understanding of the reaction of the local population to tree and forest and 
their relationship with forestry department. 
vi 
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 أﺛﺮ اﻟﻔﻘﺮ ﻋﻠﻰ اﻟﻤﻮارد اﻟﻐﺎﺑﻴﺔ
 اﺳѧﺘﻐﻼل وإدارة اﻟﻐﺎﺑѧﺎت  وآﻴﻔﻴѧﺔ  واﻟﻤѧﻮارد اﻟﻐﺎﺑﻴѧﺔ ﻓѧﻲ اﻟﻤﻨѧﺎﻃﻖ اﻟﺮﻳﻔﻴѧﺔ واﻻﺳѧﺘﻔﺎدة ﻣﻨﻬѧﺎ اﻟﻔﻘﺮاﻟﺮﺑﻂ ﺑﻴﻦ 
 وﺿﻐﻮط اﻟﻔﻘѧﺮ ﻳﻤﻜѧﻦ أن  ﻋﻤﻠﻴﺔ ﻣﻌﻘﺪة ﺟﺪا  ﻣﻌﻴﺸﺘﻬﺎ إﺳﺘﻐﻼل ﺳﻜﺎن اﻻرﻳﺎف ﻟﻠﻤﻮارد اﻟﻐﺎﺑﻴﺔ ﻓﻲ ﻟﻠﺤﺪ ﻣﻦ 
 وﻳﻬﺪف هﺬا اﻟﺒﺤѧﺚ اﻟѧﻰ دراﺳѧﺔ .ﻳﺼﺼﻌﺐ ﺣﺪوﺛﻪ ﻓﺘﺮاض أن هﺬا ﺗﺆدي إﻟﻲ إزاﻟﺔ اﻟﻐﺎﺑﺎت وﻣﻦ اﻟﺨﻄﺎء ا 
  .ﺗﺄﺛﻴﺮ اﻟﻔﻘﺮ ﻋﻠﻰ اﻟﻐﺎﺑﺎت واﻣﻜﺎﻧﻴﺔ اﻟﻤﺤﺎﻓﻈﺔ ﻋﻠﻰ اﻟﻤﻮارد اﻟﻐﺎﺑﻴﺔ ﻓﻲ اﻟﻤﻨﺎﻃﻖ اﻟﺮﻳﻔﻴﺔ اﻟﻔﻘﻴﺮة
اﻟﻤﻌﻠﻮﻣﺎت اﻷوﻟﻴﺔ ﻳﺘﻢ ﺟﻤﻌﻬѧﺎ ﻣѧﻦ . هﻨﺎﻟﻚ ﻧﻮﻋﺎن ﻣﻦ اﻟﻤﻌﻠﻮﻣﺎت ،اﻟﻤﻌﻠﻮﻣﺎت اﻷوﻟﻴﺔ واﻟﻤﻌﻠﻮﻣﺎت اﻟﺜﺎﻧﻮﻳﺔ 
  .واﻟﻤﻨﺎﻗﺸﺎت اﻟﺠﻤﺎﻋﻴﺔ واﻟﻤﻼﺣﻈﺎت ﺧﻼل اﻟﻤﺴﺢ اﻷﺳﺮى 
اﻟﺰراﻋѧﺔ ﻓѧﻲ ﻣﻨﻄﻘѧﺔ اﻟﺪراﺳѧﺔ ﻟﻼآﺘﻔѧﺎء اﻟѧﺬاﺗﻲ واﺟﻤѧﺎﻟﻲ اﻟﻤѧﺴﺎﺣﺔ :أهѧﻢ اﻟﻨﺘѧﺎﺋﺞ اﻟﺘѧﻲ ﺧﺮﺟѧﺖ ﺑﻬѧﺎ اﻟﺪراﺳѧﺔ
اﻟﻤﺰروﻋѧѧﺔ ﻳﻌﺘﺒѧѧﺮ ﺻѧѧﻐﻴﺮ ﻣﻘﺎرﻧѧѧﺔ ﺑﺤﺠѧѧﻢ اﻷراﺿѧѧﻲ اﻟﺘѧѧﻲ ﺗﻤﺘﻠﻜﻬѧѧﺎ آѧѧﻞ أﺳѧѧﺮة وذﻟѧѧﻚ ﻟﺒѧѧﺴﺎﻃﺔ اﻷدوات 
ﻣﻨﻄﻘѧﺔ اﻟﺪراﺳѧﺔ . ﺎر واﻧﺘﺸﺎر اﻵﻓﺎت واﻷﻣﺮاض اﻟﻤﺴﺘﺨﺪﻣﺔ ﻓﻲ اﻟﺰراﻋﺔ، ﺗﺮاآﻢ اﻟﺮﻣﺎل، ﻋﺪم آﻔﺎﻳﺔ اﻻﻣﻄ 
ﻣﻦ اﻟﻤﻨﺎﻃﻖ اﻟﻬﺎﻣﺸﻴﺔ اﻟﺘﻲ ﺗﻌﺘﻤﺪ ﻋﻠѧﻰ اﻟﻐﻄѧﺎء اﻟﻨﺒѧﺎﺗﻲ ﻟﺘѧﻮﻓﻴﺮ ﺣﻄѧﺐ اﻟﻮﻗѧﻮد واﻟﻤﺮاﻋѧﻲ اﻟﻄﺒﻴﻌﻴѧﺔ وﻣѧﻮاد 
ﺗﻠﻌﺐ اﻟﻤﻨﺘﺠﺎت اﻟﻐﻴﺮ ﺧﺸﺒﻴﺔ دورا ﺣﻴﻮﻳѧﺎ . اﻟﺒﻨﺎء،ﻧﺠﺪ ان ﻏﺎﻟﺒﻴﺔ ﻣﻨﻄﻘﺔ اﻟﺪراﺳﺔ ﻣﺒﻨﻴﺔ ﻣﻦ ﻣﻨﺘﺠﺎت اﻟﻐﺎﺑﺎت 
ﺮﻳﻔﻴﺔ واﻻﻗﺘﺼﺎد ﻏﻴﺮ اﻟﺮﺳﻤﻲ ﻓﻲ ﻣﻨﻄﻘﺔ اﻟﺪراﺳﺔ وﺗﺠﻤﻊ ﺛﻤﺎر اﻷﺷﺠﺎر ﻣﻦ ﻓﻲ اﻗﺘﺼﺎدﻳﺎت اﻟﻤﺠﺘﻤﻌﺎت اﻟ 
اﻟﻌﻤﻞ ﻓﻲ ﻣﻮﺳﻢ اﻟﺠﻔѧﺎف ﻣѧﻦ ﻣѧﺼﺎدر اﻟѧﺪﺧﻞ اﻟﺮﻳѧﺴﻴﺌﺔ  ﺣﻴѧﺚ أن ﺻѧﻐﺎر . اﻟﻐﺎﺑﺔ و اﻷﺷﺠﺎر ﻓﻲ اﻟﻤﺰرﻋﺔ 
اﻟﻤﺰارﻋﻴﻦ  ﻣﻦ اﺟﻤﻞ ﺣﻤﺎﻳﺔ اﻟﻤﻮﺳﻢ ﻳﻘﻮﻣﻮن ﺑﺰراﻋﺔ ﻗﻄﻌﺔ ﺻﻐﻴﺮة ﻣѧﻦ اﻷرض واﻟﺒﺤѧﺚ ﻋѧﻦ ﻋﻤѧﻞ ﻓѧﻲ 
  .ﻣﺰارع اﻷﻏﻨﻴﺎء
ﺗﺒﻨѧﻲ اﻟﺘѧﺸﺠﻴﺮ اﻟﺰراﻋѧﻲ واﻟѧﺪورات اﻟﺰراﻋﻴѧﺔ ﻳﻘﻠѧﻞ ﻣѧﻦ اﻟѧﻀﻐﻂ ﻋﻠѧﻰ : ﺖ اﻟﺪراﺳѧﺔ ﺑﻌѧﺪة ﺗﻮﺻѧﻴﺎت  ﺧﺮﺟ
اﻟﻌﻤѧﻞ ﻋﻠѧﻰ ﺗﻄѧﻮﻳﺮ وﺗѧﺮﻣﻴﻢ واﻋѧﺎدة اﻟﻐﻄѧﺎء . اﻟﻤﻮارد اﻟﻄﺒﻴﻌﻴѧﺔ وﻳﻌﻤѧﻞ ﻋﻠѧﻰ ﺗﺤѧﺴﻴﻦ اﻹﻧﺘﺎﺟﻴѧﺔ اﻟﺰراﻋﻴѧﺔ 
ﻗѧﺔ ﻳﻨﺒﻐѧﻲ ﻋﻠѧﻰ إدارة اﻟﻐﺎﺑѧﺎت ﺑﻨѧﺎء ﻋﻼ . اﻟﻨﺒﺎﺗﻲ ﻓﻲ ﻣﻨﻄﻘѧﺔ ﻏﺎﺑѧﺔ اﻟﻌѧﻴﻦ اﻟﺘѧﻲ ﺗﻌﺮﺿѧﺖ ﻟﻠﺰراﻋѧﺔ واﻟﺮﻋѧﻲ 
ﺳﻠﻴﻤﺔ ﻣﻊ اﻟﺴﻜﺎن اﻟﻤﺤﻠﻴﻴﻦ ﻣﻦ ﻣﺨﺘﻠﻒ اﻟﻘﻨﻮات ﻻﻧﺠﺎح اﻟﺠﻬѧﻮد اﻟﻔﺮدﻳѧﺔ واﻟﺠﻤﺎﻋﻴѧﺔ واﺷѧﺮاك اﻟﻤﺠﺘﻤﻌѧﺎت 
اﻟﻤﺤﻠﻴѧѧﺔ ﻓѧѧﻲ زراﻋѧѧﺔ اﻷﺷѧѧﺠﺎر وﺣﻤﺎﻳﺘﻬѧѧﺎ، آѧѧﺬﻟﻚ وﺿѧѧﻮح اﻟﻌﻼﻗѧѧﺔ ﺑѧѧﻴﻦ اﻟѧѧﺴﻜﺎن اﻟﻤﺤﻠﻴѧѧﻴﻦ وادارة اﻟﻐﺎﺑѧѧﺎت 
 .      وﻋﻼﻗﺘﻬﻢ ﺑﺎﻟﻐﺎﺑﺔ
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Chapter I 
Introduction 
1.1. Background 
Sudan possesses vast resources potential that could become a structurally food 
surplus country.  The total area of Sudan is about 250 million ha of which 84 
million hectare cultivable land and total population 31.9 million, the cultivable 
land/man ratio is about 3ha – yet Sudan suffers dramatic problems of poverty – 
access to food and other basic needs especially in rural areas.  Land is the most 
valuable natural resource in the Sudan. Sudan depends on agricultural crop 
production and animal husbandry for food and export earnings.  Agriculture is the 
leading economic sector, contributing 48 percent of the GDP. In addition, 
agriculture gives employment to 65 percent of the population and providing the 
country with about 80 percent of the export earring.  However, Sudan’s 
development planners and programmers have stressed the importance of 
increased agricultural production, but only some of them tackled adequately the 
balance between agricultural development and natural resource management.  As 
a result, Sudan’s natural resources have been neglected and seriously degraded. 
This degradation was caused by activities like mechanized farming, shifting 
cultivation, and tree cutting for charcoal and firewood consumption and other. 
The population of the Sudan is predominantly rural. The main forms of 
employment in rural Sudan are rainfed agriculture, woodcutting, internal trade in 
forest products and nomadic and semi nomadic livestock production. 
Most of the rural areas of Sudan are classified as poor where the level of poverty 
is very high according to the socioeconomic index of poverty of Sudan.  Poverty 
is a multidimensional phenomenon. It does not mean the lack of what is necessary 
for material well being, but also mean the denial of opportunities and choices 
most basic to human development, to lead along healthy and creative life, to 
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enjoy dignity, self-esteem, the respect of others,  and things that people value in. 
Therefore, lack of income is not the total sum of human lives, and so it cannot 
considered as the sum total human deprivation.  In the rural areas, due to lack of 
income generation sources, the local people often rely on the natural resources for 
income generation (trading in charcoal and firewood, building materials and Non-
Timber Forest Products) which in turn leads to deforestation and degradation of 
the natural resources particularly tree cover.   
 
1.2. Scope of the research 
The starting premise of this research is to tackle the issue of poverty in relation to 
natural resources with special emphasis to forests resources. Forest-based poverty 
alleviation covers situation in which forest resources are used either to avoid or to 
mitigate poverty, and situations in which they are eliminate poverty. Forest-based 
poverty alleviation cannot be carried out in isolation. It tends to be linked to other 
land uses, in particular agriculture, grazing and mixed system of crop and tree 
growing.  On other hand, research on non-farm rural employment and income as 
a whole has shown that small-scale production and trading activities in forest 
products constitute one of the largest parts of rural non-farm enterprise 
employment. Shiekan locality was selected for this research to explore the 
relationship between the level of poverty and the degree of reliance on the forests 
resource to fill the gap of limited income generation sources. 
 
1.3. Problem statement 
Several studies indicated that about 120 million hectares of land including 64 
million hectares of soils are degraded to varying degrees. The most degraded 
zones were the arid and semi-arid zones where 76 percent of the human 
population of the Sudan lives.  Wind erosion is widespread soil degradation type 
in arid zone and affect 27 million hectares, while water erosion was dominant in 
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semi-arid and affects 18 million hectares.  Moreover, soil chemical characteristics 
deteriorated through nutrients loss affecting all climatic zones and amounted to 
16 million hectares. Major causes of soil degradation are overgrazing, improper 
agricultural practices and mechanized rain-fed agriculture, deforestation for 
firewood and urban demand for charcoal, and overexploitation of vegetation for 
domestic use.  All these factors linked directly or indirectly with poverty.  Access 
by the poor to natural resources (land, forests, water, pasture, etc.), is essential for 
sustainable poverty reduction. The livelihoods of rural people are greatly 
influenced with the access to natural resources.  Removal subsidy from food and 
social services has led to a significant increase of expenditure to meet basic 
needs.  So poverty causes and enforces environmental degradation i.e. poor 
people have destructive behavior towards natural resources (UNEP, 1995).  
Moreover, climate change and variability reshaped and influenced the main 
occupations of the local people in the study area which in turn endangered their 
resilience and become vulnerable to climate risks particularly frequent drought 
cycles.  To safeguard an additional source of income under the light of limited 
choices, tree cover has to sacrifice to present an important source of income.  This 
situation is escalated by the absence of sound polices at the different levels, 
micro, meso and macro levels, to tackle the issue of poverty in rural areas and its 
impacts on natural resources.   
 
1.4. Objectives of the research 
The broad objective of this research is to investigate the impact of poverty on 
forests resources and the possibility of conserving forests resources in rural areas, 
which are, characterize by acute poverty. More specifically; 
• To investigate the degree of reliance of the local people on forest 
resources for their daily needs, source of income generation and their 
impact on the forests resources. 
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• To highlight the exploitation patterns of forest resources and the 
possibility of enhancing utilization of forest for livelihoods and 
mitigation poverty reduction. 
• To investigate the willingness of the local people to participate in 
rehabilitation and conservation of the natural forests. 
• To determine the factors behind the irrational use of natural resources in 
the study area. 
1.5. Hypothesis of the research 
To tackle the main issues of the broad objectives some assumptions were 
formulated, these are:  
• Adoption of agroforestry systems will contribute to rehabilitation of the 
tree cover, crop and animal production in the study area and will be 
reflected in better livelihood. 
• Adoption of energy substitutes will reduce the pressure on the tree cover 
for the provision of firewood. 
• Organization of local communities will facilitate the organization and 
exploitation of the natural resources in a rational manner. 
• Integration of efforts of local population with the FNC in the management 
of natural forests will enhance sustainability of the forests resources.                                    
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Chapter II 
Literature Review 
 
2.1. Poverty 
Poverty is becoming a stunning phenomena, denial of opportunities are causing 
more problems to the process of human development, to sustainability of 
development and to environmental conservation and it has adverse impact on 
both physical and social environments (UN, 1995).  Socio-economic situation is 
another poverty indicator by which different measures were aroused such as 
human development index (HDI) and human poverty index (HPI). These 
measures reflect poverty distribution among population. In urban areas main 
causative factors of poverty are economic structure, reform measures and policies 
adopted by government.   
 
Poverty is not simply an issue of income, it is where people have unreasonably 
living standards compared with other, can not afford to buy necessities, and 
experience real deprivation and hardship in everyday life.  Consistently 
internationally, people who lack food and shelter for minimal needs are said to be 
living in absolute poverty. Poverty in countries, however, is generally relative 
poverty, people are considered to be poor if their living standards fall below an 
overall community standard, and they are unable to participate fully in ordinary 
activities of society (McClelland2000).  
 
2.2. Definition of poverty 
UNDP (2000) notified identification of two types of poverty, namely: income 
poverty and human poverty.  The former represent an extreme poverty due to lack 
of income necessary to satisfy basic food needs.  While the latter represent 
extreme poverty in which people lack enough income necessary to satisfy 
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essential non-food needs such as clothing, energy and shelter as well as secondary 
food needs.  Poverty should not be defined mainly as a lack of income and 
financial resources.  It should also include deprivation of basic capabilities and 
lack of access to education, health, natural resource, employment, land credit, 
political participation and infrastructure (European commission, (2001). An even 
broader definition of poverty sees it as being deprived of the information needed 
to participate in wider society (ZEF, 2002).  Fergny (1997) stated that 
measurement of poverty to date has generally been monetary, in terms of streams 
of current and expenditure. 
 
2.3. Poverty and forests resources 
Poverty has commonly been assessed in terms of income or consumption. 
However, income-based definitions are now widely agreed to be too narrow and 
there have been various attempts, for instance through the Human Development 
Index, to consider a wider set of variables and in some cases to draw in 
qualitative indicators such as dignity and autonomy (Baulch 1996). Some of the 
wider dimensions of poverty are particularly important in forest contexts.  It is 
imperative to consider a broader array of assets and rights in order to understand 
who among those who draw on forests are poor, as well as how forest resources 
contribute to livelihoods. In this context assets are taken to be more than just 
resources to use, they give people the capability to act (Bebbington 1999). This 
capabilities perspective is captured in the latest conceptualizations of livelihoods, 
wherein a livelihood is defined as comprising of the capabilities, assets and 
activities required for means of living (DFID 1999).  
 
A livelihoods approach acknowledges that most households depend on a complex 
web of support and is of particular importance in a forest context as dependence 
of the poor on forests is rarely, if ever, total.  It is essential to be aware of the 
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other components of poor people livelihoods in order to understand what policies 
and programmers may reduce poverty and reduce forest degradation. The 
relationship between poverty, deforestation and forest degradation is complicate 
(Forsyth, T and Leach, M with Scoones, I.1998). Although cumulative human 
action affects national and international rates of deforestation, these actions take 
place in a diverse range of settings and macro-level studies have failed to show a 
common pattern in the relationship between poverty and forests.  In order to 
understand the complex links between poverty and forests it is necessary to 
distinguish between direct and indirect causes of deforestation, as well as the 
prevailing conditions that make it more likely for deforestation to occur.  The 
direct causes are easily recognizable in the field, behind them there may be a 
whole sequence of indirect causes each more remote from the forest itself (Brown 
and Pearce 1994).  
 
2.4. Forest products and rural livelihoods 
Trees and forests provide a range of benefits in the form of goods and services 
that arise from direct and indirect use.  These may be tradable goods and those 
that cannot be traded (services).  People living in forest environments are likely to 
draw heavily on forests and its outputs.  The forest and the basis for rotational 
agriculture systems that depend on the ability of bush fallow to revive the 
productivity of the land, constitutes an integral part of the social and cultural 
framework of those living within it.  Elsewhere, the importance of forest products 
is more likely to be in the way they complement other sources of subsistence 
inputs and income, than in their absolute magnitude or share of overall household 
inputs. Probably the majority of rural households in developing countries meet 
some part of their construction, storage, agricultural, energy, nutritional, 
medicinal and income needs from forests(Arnold and Bird, 1999).  
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Income from forest products activities may, finance the purchase of seeds for the 
new crop season, or the hiring of labor for cultivation, or generate working capital 
for trading activities (Leach and Fairhead 1994). Forest product activities can also 
provide an important supplemental source of income that people can fall back on.  
These activities can therefore be very important to the poor in situations in which 
they are unable to obtain income, or sufficient income, from agriculture or wage 
employment, and few other options exist (Ogle 1996).  
 
2.4.1. Forest products and urban livelihoods  
The strongest role for forestry lies in the rural context and poverty is 
predominantly a rural phenomenon.  A substantial proportion of urban 
households continue to draw on the plant and animal products of forests to meet 
some part of their basic needs. While the contribution of forest products will 
decrease as the income levels of urban households increase, many low-income 
families continue to depend at a minimum on wood for fuel.  For the growing 
numbers living in slum and marginalized communities in urban areas, gathering 
woodfuel may continue to be one of the few options open to them to generate 
income.  The other link between urban communities and forests that deserves 
consideration is the influence of urban markets on traded forest goods. Expanding 
and growing forest product activities are more likely to be found where per capita 
incomes are rising, and there is growing demand from markets (Arnold and Bird, 
1999).  
 
2.4.2. Forest services and livelihoods 
Forest services are generally non-tradable uses of the forest. They may be 
services benefiting local communities, such as nutrient cycling, maintenance of 
micro-climates, shade for livestock, windbreaks and contour barriers against 
erosion.  Forests also provide ecological and environmental services of regional, 
 9 
national and global importance. These include watershed protection, acting as a 
sink filter for air pollution emissions, watershed protection, carbon sequestration 
and the conservation of biodiversity.  These non-traded forest outputs are not free, 
to provide them and to protect them costs someone – and all too often global or 
regional costs are borne by those least able - the rural poor. For instance, poor 
rural communities have been relocated from forests that have a high global 
conservation value, and have suffered increased impoverishment as a result. The 
question of who pays, and how they pay for non-tradable forest outputs, is an 
issue that must be addressed (Arnold and Bird, 1999). 
 
2.4.3. Forest products as a source of income and employment 
Production and trading of forest products are important sources of income. 
Indeed, small enterprise surveys investigating non-farm components of rural 
income have shown that forest product activities generally rank among the three 
largest sources of employment in rural manufacturing and trading (Fisseha 1987). 
The potential for such activities rests in part on there being an overall regulatory 
environment that does not discriminate against the informal sector. Some people 
succeed in setting up new small-scale commercial forest product activities.  The 
concentration of the poorer of those engaged in generating income from forests in 
low-return product activities that can offer no more than marginal, unsustainable 
livelihoods, presents particular issues. Support to such activities once higher 
return or less arduous alternatives emerge could impede the emergence of better 
livelihood systems for the participants (Arnold et al. 1994).  
 
Interventions have sometimes led to product expansion on a scale that has 
resulted in depletion of the raw material resource (Terry 1984).  Trades that serve 
domestic rural and urban demands for forest products can often provide less 
volatile market opportunities. However, governments frequently intervene in 
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these trades, in ways that can impede participation by smallholders.   One of the 
more fundamental policy issues that many governments need to address, 
therefore, is this conflict within their overall strategy to provide forest products. 
While providing support to production by smallholders through one part of its 
forestry programme, they compete with them through the industrial forestry 
component. A logical long-term solution could be to phase out state production in 
those markets where smallholder production has a comparative advantage. In the 
short term the scope for improving the position of the latter probably lies mainly 
in removing or relaxing regulatory constraints that reinforce the structural and 
scale advantages that the state, through its forest department, possesses as a 
producer of many forest products(Abdel Magid and Amira, 2004). 
 
2.5. Forest-based poverty alleviation 
FAO (2003) stated that, poverty alleviation can be defined as the successful 
lessening of the deprivation of well-being.  There are two types of poverty 
alleviation associated with forest resources. These are: poverty avoidance or 
mitigation, in which forest resources serve as a safety net or fill gaps by providing 
a source of petty cash; and poverty elimination, in which forest resources help to 
lift the household out of poverty by functioning as a source of savings and 
permanent increases in income and welfare.  Forest-based poverty alleviation 
cannot be carried out in isolation.  It tends to be linked to other land uses.  
However there are three main ways of achieving forest-based poverty alleviation:  
• preventing forest resources from shrinking  
• making forests accessible and redistributing resources and rents;  
• increasing the value of forest production.  
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2.6. Degradation of resource base 
Sudan National Action Plan for combating desertification (SNAP), 1998 
highlighted that Sudan is one of the Sudano-Sahelian countries that were 
seriously affected by drought and Desertification since the late sixties to the 
present. 
 
Desertification in Northern Sudan is a serious problem threatening not only the 
agricultural land, but the very existence of people of the area who depends on 
agriculture for their livelihood (Mohamed, 2000).  Drought and desertification 
have their impact on soil, biodiversity, forests and on food security. Attributes 
food shortage to one or more of the following causes: break down of primary 
production systems, break down of food procurement system, pauperization or 
system regressive redistribution of wealth, environmental degradation, and 
malthusian demography. 
 
The breakdown of primary production systems, result in a major loss of out put. 
In Sudan drought and desertification are the main reasons for break down of 
primary production systems.  The magnitude of desertification, drought effects 
and desert encroachment are closely related to rainfall fluctuations, morphology, 
drainage, main soil types, wadi courses, desert margin variability and 
desertification class of the areas at risk to drought.  Ali and Bayoumi (1999) 
found that, the results produced from Normalized Difference Vegetation Index 
(NDVI) images and GIS for western part of the country (Kordofan and Darfur) 
gave good indicators of vegetation degradation through the period 1982-1994 in 
the form of image maps. The final result was an image map of assessment of 
decertified area and those under risk of desertification. The total area influenced 
is about 200000 km2, it was divided into four grades as follows: Light (50.9 %), 
moderate (34.2%), severe (10.4%), and very severe (04.1%) 
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Ayoub (1998) examined the status of land resources in the Sudan after over half a 
century of unsustainable use. He declared that several studies indicate that about 
120 million ha of land including 64 million ha of soils, are degraded to varying 
degrees. The most degraded zones were the arid and semi-arid zones where 76 
percent of the human population of the Sudan live. Wind erosion was the 
widespread soil degradation type in arid zone and affects 27 million ha. Chemical 
deterioration through nutrient loss was affecting all climatic zones and amounted 
to 16 million ha. Major causes of soil degradation are overgrazing, improper 
agricultural practices and mechanized rain-fed agriculture, deforestation for 
firewood and urban demand for charcoal and overexploitation of vegetation for 
domestic use.      
 
2.7. Household poverty 
Traditional farming in the clay plains of central and eastern Sudan, owed its 
continuity to tree fallow in a manner similar in many respect to the gum arabic 
bush fallow. Mechanised farming has had a great negative impact on the 
traditional system of cropping. Due to lucrative profits generated in the 
mechanised farming. Large number of wealthy merchants and some retired 
government officials scrupulously grabbed most or almost all of the cultivable 
land with little or no respect to the needs and rights of the peasant farmers.  The 
result was that the latter were left with very little land in the marginal areas, 
where as each farming family previously practised rotational cultivation over 3-4 
plots of land with an area reaching up to 50 feddans, they were left with only 1-2 
plots in the poorest lands with an area not more than 20 feddans to live on, 
(Abusin and El Samani, 1986). Abdel Salam et. Al. (2003) also confirmed that, 
traditional agriculture was always carried out in connection with free collection of 
firewood for use in cooking by households.  The continuous devotion of 
traditional agriculture to mechanized modern agriculture resulted in continuos 
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process of deprivation of local communities to access to natural resources 
including access to benefits from tress. 
 
2.8. Household income 
Fuels from biomass constitute the main source of household’s energy for cooking. 
Recent survey of energy use in household sector (2001) reveled that 82% of 
households in rural sector are using their firewood as average from the national 
level.  In most of the states the percentage of households using fuelwood is more 
than 90% and 43% of household collect the wood themselves for their own use 
and for selling to earn income. The selling of non wood forest products represents 
about 17% of the household income in the Blue Nile state (Abnaouf,M.O. 2002). 
 
Women attitude towards forestry in Eastern Sudan was as expressed by Furfey 
(1988) shows that traditionally women use forest products to supplement their 
households' income.  Most women spend less than 5% of their annual household 
income on fuel.  It is also important to mention the role of Non-wood forest 
products in income generation for rural people.   There are several NWFPs that 
are utilized by the communities and this includes a prolong list ranging from 
forest plant food, folk medicine, utensil basketry etc… The other NWFPs include 
the wild fruits and other special parts of both plants and animals that are used for 
food and medication.  Some are sold in the local market centers (Abdel Magid, 
2001). 
 
2.9. Household availability of food 
Forest food, may not form a stable diet, but in most cases add a variety to diets 
and the real values of forest food to households in rural areas is when the major 
foods become scarce during drought years.  In this case it forms an important 
food security item for them. Falconer and Arnold (1991) stress that, forests and 
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tree resources have played an important role in household food security, 
especially during seasonal and emergency hardship periods. Forest foods are 
generally not dietary stables.  Nevertheless, they do significantly supplement the 
overall diversity and nutritional quality of households’ diets. In addition, 
processed and stored forest foods products help insure a year round food supply.  
The information on the nutritional value of forest foods demonstrates that in 
many cases the nutritional quality of forest foods is comparable and in some cases 
superior to domesticated varieties. 
Forest plant food products include leaves, seeds and nuts, fruits, tubers and roots, 
sap, gum, fungi, salt and medicines. They collectively add diversity and flavoring 
as well as provide protein, energy, starch etc… Some products are simply 
gathered and eaten raw, while others must go through complex processing to be 
made edible.  Several plant species, existing in the wild flora are used, on a 
limited scale, as food plants by some indigenous communities like Brachiaria 
obtusiflora, Cassia obtusiflora, Echinochloa colona, Oryza punctata, and 
Sonchus spp. These underutilized species contribute substantially to household 
food and livelihood security. Some of them have potential for more wide spread 
use, and hence promotion to food security, agricultural diversification and income 
generation, (HCENR, 2000).  However, the most important role played by 
NWFPs in the Sudanese rural areas is the provision of food security and job 
opportunities outside the agricultural season. The production of honey and wax 
by honey hunters, in addition to game hunting, fishing and gums collection are 
complementary and seasonal activities.  Also they provided employment during 
the summer months when other alternatives are unavailable (Sanjak2006). 
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2.10. Role of trees on food security and fodder             
Sudan forests extend across several agro-ecological zones, which imply the 
existence of a variety of fauna and flora species.  Traditionally, forests of Sudan 
have been managed by forest-based communities to satisfy their needs for forest 
products.  An accumulated indigenous knowledge with respect to the local use of 
trees and forests to provide food and other materials has been recognized.  Local 
communities have explored the use of different parts of trees as food, medicines, 
fibers and other uses. Badi (1993) prepared, from available literature an 
exhaustive list of forest species bearing NWFPs. The list includes above 150 tree 
species. Out of these species, 90-produce food, 61 produce medicinal products, 
19 produce fibers, 20 are used to produce industrial products, many of which are 
exchanged on a commercial basis in the internal as well as the external markets.  
During the periods of drought that hit the Sahel, the fruits of Cordia africana and 
the fruits of Boscia senegalensis were used extensively by local people as famine 
foods. Forestry was making the difference between being and not being for rural 
communities at these critical moments.  
 
2.10.1. Characteristics of role of trees on food security 
Trees are a direct food source as they produce fodder and fruits, such as 
Hyphaene thebaica, Balanites aegyptiaca, Grewia tenax, Borassus aethiopum, 
Tamarindus indica, Adansonia digitata, Ziziphus spini Christi, Azanza  garkenna 
and Cordia africana etc… (Abdel Magid, 2001).  Regarding the production 
Systems of NWFP based on type of produce, production areas and category of 
producers, the following three production systems could be identified: 
- Incidental activity: farmers and pastoralists collect the products alongside 
their main jobs of farming and watching livestock. 
- Small-scale production: Households' members (mainly women and children) 
are involved in the collection of NWFP as a discrete activity. 
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- Large -scale production: teams go in collecting forays that can last days or 
weeks.  
 
2.10.2. Role of trees on fodder production 
One of the most prominent agriculture related forest service is grazing and 
browsing.  MAF (2000) stated that rangeland resource contributes substantially to 
income and subsistence of a large sector of population who are either pastoralists 
or agro-pastoralists. It provides an important feed resource. It supplies about 80 
percent of total feed requirement of national herd and providing habitat for 
wildlife; as well, forest grazing is generally carried out under traditional accesses 
right and fees are rarely levy.  Consequently over-grazing is common, particularly 
around water sources and wet season grazing areas.  The extension of farmland 
mostly in traditional rainfed sector is execrably reduces the space available for 
traditional pastoral system. 
 
Sudan forests provides an important feed resources, where it supplies 33 percent 
of the total feed requirement of the national herd (Fosa, 2001), estimated at about 
128.5 million head.  However, trees densities and forage production vary 
according to different types of tree species.  Browse species are important 
components of the natural rangelands upon which livestock and wildlife depends 
during dry season, especially leguminous species. During this period rangelands 
are overgrazed and the crude protein of forage in this ranges decreases, 
consequently, live weight gained by livestock during wet season is offset by 
losses during the dry season (Hashim and Fadlalla, 1989).  
 
National herd at different ecological zones under traditional pastoral production 
system depends mainly on grazing and browsing.  The most important feature of 
the forest fodder, is availability during dry season when all other types of grasses 
are already exhausted (Hashim, 2000).  Utilization of forage depends on different 
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factors such as prevalence of security in countryside, provision of water sources, 
general resource degradation …etc. Animal feed requirements equal to 3 tons dry 
matter for one animal unit per year (AOAD, 1994), 
 
2.11. Income from forests based activities 
Forestry activities provide significant opportunities for employment and income 
generation in almost all-rural areas of Northern Sudan.  In addition the trade in 
forestry, retailers, transport companies and other entrepreneurs for earning 
income, the opportunities will increase with adoption of forest industry.  Income 
from forest products seldom accounts for a large share of a household's total 
income, but is often important in filling seasonal or other cash flow gaps. The 
importance of forests incomes usually lies more in its timing (Sanjak, 2006). 
 
The share of individuals in agricultural land in Sudan is declining. Official figures 
indicate that the per capita agricultural land has declined from 0.67 ha in 1980 to 
0.61 ha in 1997 and is expected to drop to 0.49 ha by the year 2025. The 
progressive fragmentation of farm holdings and overuse of arable lands make 
farm household less able to achieve food self sufficiency from the land.  Forest 
products increasingly provide one of the main sources of non-farm income to 
rural households Arnold, JEM. And P.A.  Dewees (1997).  Extra non-farm 
income generation from forestry in Sudan is dwindling for two reasons. First, the 
per capita forest area is declining and is expected to drop given the current trend 
in forest products utilization and afforestation programme.  Second, the inverse 
relationship between population concentration and forest resource where well-
stocked forests are found in areas where populations are originally sparse. 
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2.12. Fuelwood consumption, trends and the annual wood consumption  
Forest Products Consumption Study (FPCS) managed to assess Sudan's 
consumption of forest products in quantitative terms.  In these respects, the study 
was indexed to a recent population census, covered all categories of consumption 
by rural and urban population, focused on specific aspects of consumption and 
assessed the consumption of NWFP.  The major findings of the study showed that 
Sudan consumed a total of 15.77 million m3 round wood in 1994 for Woodfuel, 
construction, maintenance and furniture wood.  The household sector has the 
highest share of consumption.  The remaining is distributed among the industrial, 
commercial and services sectors and Quran schools.  The analysis of aggregate 
consumption by product shows that wood fuel forms the bulk of the consumption 
(87.5%).  Construction, maintenance and furniture form the rest of consumption 
(12.5%).  Annual wood per capita consumption for all products combined was 
estimated to be 09.73 m3 of round wood using 1994 total consumption figures and 
estimated population(Abdel Magid and Amira, 2004).   
 
The annual household wood per capita consumption constitutes the highest 
component of the overall national wood per capita and is estimated to average 
0.653 m3 for urban households and 0.37 m3 for rural households.  However, 
distinct variations between products are observed.  Whereas consumption of 
firewood and construction wood tends to decrease with income, charcoal and 
furniture wood consumption show the reverse.  Charcoal on average constitutes 
the highest component of annual household wood consumption.  Per capita 
consumption ranged between 0.493 m3 for urban households and 0.162 m3 in 
rural households. Firewood on average formed 41.8% of the total annual 
household per capita consumption.  The estimated per capita varied between 
0.116 m3 for urban households and 0.354 in rural households with national 
average of 0.273 m3. 
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Only 28% of the firewood consumed is trade.  The remaining is collected as free 
good.  
-  Economically, free collection can be viewed positively as household 
savings as long as the opportunity cost of labor needed for collection dose 
not exceed market supply cost.  
- Firewood purchase and collection are also associated with income level.   
- Analysis of purchase versus collection by ecological zone reveals a 
pattern of increased collection as one moves from desert zones towards 
high rainfall areas.  . 
 
This necessitates assessment of forest linkages and relationship with food security 
and poverty alleviation.  Major adjustments are needed in agricultural, 
environmental and macro economic policy in developing as well as developed 
countries to create the conditions for sustainable agriculture and rural 
development (SARD). The major objectives of SARD is to increase food 
production for market in sustainable way and enhance food security, thus 
ensuring stable supplies of nutritionally adequate food, access to those supplies 
by vulnerable groups and production for markets, employment and income 
generation to alleviate poverty, and natural resources management and 
environmental protection UNCED(1994).  With this respect NWFPs plays a 
significant role as far as resilience of local communities is concerned. 
 
Most of the NWFPs are derived from the forests, woodlands and shrubs. 
According to FAO (2001) study on the Near East sub-region, NWFPs are often 
more important than timber production as a mean of income generation for rural 
communities. However the main NWFPs in the Sudan includes exudates (gum 
arabic from Acacia senegal and Acacia seyal), gum karaya from Sterculia sp., 
and   Olibanum from Boswellia papyriferra) fodder, fruits, sheanut butter 
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(Vitellaria paradoxa) medicines, dyes, honey and bee wax, bush meat. One of the 
major studies that gave general indicators and statistics on the importance of such 
products for the Sudanese economy is the study conducted by Suliman, M and 
Edoma, A. (1994). However, gum arabic is considered one of the most important 
NWFPs in Sudan.  The main challenges that face NWFPs development include 
the following: 
- Policy and institutional issues: Absence of investment in research and 
development, and lack of focused agenda. 
- Resource issues: Inefficient management practices due to the small-
scale of operations, management systems and practices.  
- Technical and management issues: Absence of inventory information, 
which is important for sound management.   
 
One of the most obvious linkages between forest and food security is the shifting 
cultivation, which is farming system where crop production is alternated spatially, 
temporally, or both with vegetation fallow.  The system was consisted of alternate 
rotations of agricultural crops and a bush fallow of the gum arabic production tree 
(Acacia Senegal). The system was maintaining both an ecological and social 
balance.  This system was disturbed due to population growth.  There is 
increasing awareness of the role of forestry in natural resources development and 
the community involvement in forests resources management (Kerkhof, 2000).  
 
2.13. Forests Partnership 
There are many areas related to people/forest relationships warrant special 
attention.   The first is to assist local forest-dwelling communities to increase the 
range of livelihood-supporting options. The second related to mainstreaming 
collaborative forest management between governments and local communities. 
The third is to make tree planting on farmlands more financially attractive.  A 
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considerable challenge, therefore, is to accompany promotion of tree planting 
with support for market development.  The NGOs have played an important role 
in protecting the forestry sector from transgressions at various levels of 
governance (central, state and local).  The Private sector is needed for 
collaborative efforts for multi-purpose utilization of forests and methods for 
management of these resources natural or man-made need to be evolved Abdel 
Magid, T.D. and Amira, A.M (2004). 
 
2.14. Forests and  Poverty  
The dependence of the poor on forests was best appreciated using the concept of 
sustainable livelihoods, which is distinguished by paying attention to both social 
and environmental dimensions of sustainability, and by seeing poverty in terms of 
basic capabilities as well as basic needs.  In rural areas, forests are a key off-farm 
natural resource and an essential supplement to agriculture. Forests commonly 
contribute to nutritional and other basic needs.   Appreciation of the great 
dependence on forest resources of many very poor people is quite recent. 
Following from this there needed to be better recognition that it was quite out of 
the question for donors and governments to provide benefits on an equivalent 
scale from non-forest sources.  This implied a more deliberate effort to link 
sustainable livelihoods with sustainable forest management Abdel Magid, T.D. 
and Amira, A.M (2004). 
  
2.15. Patterns of change in forest product activities 
Growth of forest product activities can come from creating new enterprises, and 
from expansion of existing enterprises.  Substantial differences in the 
performance of different forest product activities and different types of participant 
reflect a number of factors.  Slow growth is often associated with the fact that 
most production is tied to rural markets and slow growth in agricultural activity 
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and rural incomes.  Some forest products are ‘inferior goods’ that fall out of 
consumption patterns as incomes rise, or are vulnerable to competition from 
factory made alternatives as improved transport infrastructure opens up rural 
areas to outside supplies.  Other activities can become increasingly disadvantaged 
because of remote location.  The evolution of some activities is conditioned by 
the fact that features of their production or distribution enable or prevent an 
increase in size of the component enterprises, or value addition by diversifying 
into additional stages of the process, or organizing the process more efficiently.  
The opportunities to generate income from some of the forest product activities 
with most potential may require managerial or particular technical skills, or 
access to capital or credit, and will therefore be available only to some Abdel 
Magid, T.D. and Amira, A.M (2004). 
Some of the activities of income generation from forests are arduous and only 
marginally profitable.  A substantial share of forest product activities engaged in 
by large numbers of people is likely to have poor growth prospects.  They include 
the simplest gathering and trading activities, and some of the simple processing 
activities. Such activities are characterized by ease of access and low barriers to 
entry.  Participants in such activities are consequently likely to find themselves in 
over-saturated markets, and only able to obtain very low returns to labour. Few 
are able to expand beyond the single-person (or at best family-based) enterprise, 
operating from the homestead. They are thus activities likely to be abandoned as 
their competitiveness is eroded, or if more attractive options become available 
Abdel Magid, T.D. and Amira, A.M (2004). 
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2.16. Implications for forest resources management 
Access to raw materials is a problem for those engaged in many forest product 
activities, and that shortages are getting worse, to the point of affecting 
producers’ expansion plans. Increased local use and clearance for agriculture 
appear to be the two most widespread reasons.  Much harvesting of forest 
products is undertaken by populations who combine this with some form of 
agriculture, and is taking place not in pristine forest, but in secondary forests, 
bush fallow or farm bush, or from trees planted on farms. In many situations, 
fallow vegetation, farm bush and even the forest itself are actively managed by 
local users to conserve or encourage species of value, and to make the resource 
easier to use.  Many ‘forest’ products are no longer drawn from forests. Their 
supply can be as much fashioned by agricultural as forest factors. Resource 
management is therefore likely need to be as much focused on management of 
farm resources and agroforestry as on forest management.  However, where 
fallow cycles are shortening, bush fallow and farm bush are likely to be 
diminishing as resources. Reliance on forests and other common pool tree 
resources may therefore increase in the future.  Where demand for forest products 
is likely to become increasingly selective, it would be logical for management of 
forests to focus on increasing output of that part of the resource that produces this 
limited range of products. 
 
The insecurity of tenure can induce short-term forest activities, such as 
destructive harvesting and slash-and-burn agriculture that assure more certain 
though lower returns than might be obtained from forest conservation and 
management.  Concerns have also been expressed that insufficient attention has 
been paid in some programmes to devolving responsibility for forest resource 
management to the community level and building local capacity to exercise 
communal control effectively.  As a result, control over the resource has often 
passed into the hands of an elite. This needs particular attention where the role of 
forest products is likely to decline, as people gain access to better income 
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generating alternatives. Care needs to be taken not to commit communities to 
institutional arrangements which they are unlikely to be able to sustain once the 
incentive of reliance on forest products diminishes Abdel Magid, T.D. and Amira, 
A.M (2004). 
2.17. Complexity and diversity in rural livelihoods 
The concept of ‘livelihoods’ has moved analysis away from narrow parameters of 
production, employment and income to a much more holistic view which 
embraces social and economic dimensions, reduced vulnerability and 
environmental sustainability, all within the context of building on local strengths 
and priorities. This recognizes that households pursue a range of livelihood 
strategies based on the assets they have to draw on and the livelihood outcomes 
they wish to achieve Abdel Magid, T.D. and Amira, A.M (2004). 
  The ability to access various combinations of assets helps to determine how 
vulnerable or robust a livelihood may be. The livelihoods of the poor are complex 
and dynamic, typified by a diverse portfolio of activities that not only enhance 
household income but also food security, health, social networks and savings.  
Distributive land reforms, which expand communal lands and their characteristic 
livelihood systems, do not necessarily create ‘poverty traps’, and have the 
potential for significant economic development and poverty reduction. Policies 
enhancing security of land tenure in communal areas will assist in raising the 
contribution of natural resources to livelihoods.  Enhancement of resource 
productivity in a sustainable livelihood context can increase both livelihood 
security and market.  The social dimensions of communal lands and land-based 
livelihood activities are rarely considered, such as their safety net function or 
their role in building social institutions and support systems.  Recognition of 
these limitations and the influence of the theoretical and conceptual shifts have 
resulted in attempts to achieve a more holistic understanding of household 
livelihoods in communal areas.    
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                                                      Chapter III 
                                                            Study Area 
 
3.1. Location 
The study area is shiekan province, which is located in North Kordofan State. 
North kordofan State is one of the twenty-five states of the Sudan, it lies in 
western Sudan, between latitudes 16 3`- 11 15 `N and longitudes 27-32 16` E.  
The total area of the province is 252,000  km2.  Administratively North Kordofan 
State is divided into five provinces, namely Shiekhan, Um rawaba, Bara, Sodari, 
and Gubrat alshiekh.  Shiekhan Province is administratively consisting of one 
locality (Sheikan Locality), which is divided into eleven administrative units, 
eight administrative units are within El Obied town and the others are outside the 
town (rural areas). This study was carried at Al Ban jadeed Administrative unit. 
Figure(3.1):shows the map of the study area.    
                                                        
3.2. Population 
According to the national population census of (1993), the total population of 
North Kordofan State is 1.327.066 capita with growth rate of 5.8%.  About 76.8 
% are resident in the rural parts of the state.  Sheikan province‘s population is 
366,573 capita, about 62% of the populations are resident at urban areas and the 
nomads represent 4.9% of the population.  The population of the province is 
classified as nomadic and sedentary tribes. Mac Michael (1912) reported the 
following main tribes in Sheikan province: bedayria (north and west El Obied), 
shuweihat (western and southwestern parts of el obeid rural council), hawawir 
and gellaba hawara (settled near El Obeid), Beni Gerar (nomads and settlers 
roaming Northern Kordofan State) and shenabla (near the White Nile). 
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Fig. (3.1) Map of study area 
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3.3. Climate 
Sheikan Province is classified as being an arid to semi-arid area, and its mean 
annual rainfall is between 150 to 500mm per annum.  Rainfall is variable and 
erratic in nature and occurs within the period July - September, with August as 
the peak month (Iskander, 1986).  Table (3.1) shows the rainfall trends for the 
period 1990 -2002. The mean annual maximum temperature is 34.7°C, and the 
mean annual minimum temperature 19.9°C.  Generally, the mean maximum and 
minimum daily temperatures are lowest in January (31°C, 13°C) and highest in 
June (39°C, 24°C) (SOS sahel, 1989). 
 
Table (3.1): Rainfall trends in Shiekan Province (1990 – 2002) 
Season Total rainfall (mm) 
1990-1991 164.7 
1991-1992 233.5 
1992-1993 287.3 
1993-1994 278.5 
1994-1995 357 
1995-1996 405 
1996-1997 332.5 
1997-1998 282.5 
1998-1999 422.5 
1999-2000 464 
2000-2001 226.5 
2001-2002 306 
   Source; FNC (2002) 
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3.4. Geology and soil  
There are two main geological formations at Shiekan Province, namely; the 
basement complex and um ruwaba formations beside minor occurrence of Nawa 
formation (Mohammed et. al, 1982).  Basement complex is recognized to be 
difficult for ground water extraction except in faults and fissures.  
 
The soils are described as sandy interspaced by silty depressions, where the 
topography is characterized by stabilized and distributed sand dunes (goz) soil. 
The silt depressions or clayey pockets have earned the local name of gardud 
Musnad,H.A. (1986).  Goz soil, being almost pure quartz grains is low in mineral 
nutrients and deficient in organic matter.  The geographical structure of the area 
ranges from desert with sandy lands and gardud soil in the north to semi-desert in 
the middle and the south parts; the muddy lands are found along abu habil basin. 
According to Iskander (1986), Northern Kordofan State is generally a gently 
undulating plain of low relief with average altitude ranging from 350 to 500 m.  
This plain is mostly covered by sand dunes and its monotony is often broken by 
protruding isolated hills or clusters of hills. 
 
3.5. Vegetation 
The middle or transitional zone of Kordofan is open savannah. Since natural vegetation 
is a function of rainfall and soil type, this area supports many trees, particularly the 
genus Acacia, which has traditionally played an important role in the traditional gum-
bush cultivation cycle rotation which is the source of gum arabic Ellabbass, M.A. 
(2006).  Most of the tree cover is adapted to the hard clayey soils, with its relatively 
shallow rooting system and tolerance of moisture availability.  If constraints within the 
soil were to be lifted or drastically reduced, the vegetation would probably change 
accordingly. This has already happen within the water reservoir area of El Ain forest, 
where Acacia nilotica sub-species nilotica  has taken over all the areas subjected to 
periodic water logging, due to damming.  After restocking of this site, felling of standing 
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trees become a real challenge.  The only activity was the proposed thinning program 
during 96/97/98 and 1999.  Khaya senegalensis (Mahogani) and Tamarix nilotica 
(Tarfa) were planted along the ridges.  Acacia seyal (Talih), Acacia tortilis (seyal), 
Acacia millefera (Kitir), Acacia senegal (Hashab), Balanites aegyptiaca (Heglig), 
Grewia tennax (Guidiem) and Adansonia digitata (Tabaldi) were planted by using water 
harvesting techniques in gardud soil and along wadies.  Other species such as 
Tamarindus indica (Aradeeb), Salvadora persica (Arak), Cordia monoica (Andrab), 
Albizia amara (Arad), Tamarindus brownii (Subag) are found along khors, while species 
like Grewia tennax (Guidiem), Balanites aegyptiaca (Heglig), Albizia anthelmintheca 
(Gerf Eldud), Acaica nubica (L'oat), Boscia senegalensis (Mukhiet), Ziziphus spina-
christi (sidr), Lannea  fruiticosa (Liou ) are scattered within Kitir area (FNC, 2002).  
Grasses and herbs like Aristida plumosa (Gabash), Solanum dubium (Jubiun), 
Commicarpus veritioillatus (Rabaa), Aristida mutabilis (Gaw), Echinochloa colona 
(Diffra), Dustica schimperi (Naana), Cymbopogon nervatus (Nal), Cenchrus biflorus 
(Haskaniet) and Cassia senna are found over the whole forest (NFMP, 1995). 
 
3.6. Water sources 
Ground water is the only permanent source of water in North Kordofan.  
Generally tap water or open shaft wells drilled or dug in the water bearing 
formation. Withdrawal of ground water from these wells takes place either 
manually or by diesel driven pumps. About 60% of the human and animal 
population of Northern Kordofan depends on ground water for their living 
(Iskander, 1986).  The major water bearing formations in North Kordofan is: the 
alluvial aquifers, the Um Ruwaba aquifers, and the Nubian sandstone aquifer. 
Wodelbagga reservoir supplies El Obid town with drinking water, but it is hardly 
enough to  provide enough quantities due to the expansions of the town after the 
famous drought in mid eighty. Recently, drinking water is drill from Bara Rasin.   
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3.7. Land use, Land tenure and human activities 
The evident land use types in Sheikan Province as indicated by Mohammed et.al. 
(1982) Are: 
- crop production: where people used to cultivate stable food crops (dukhun and 
dura) and cash crops (sesame, groundnuts, karkadi, watermelons and lubia. 
- Forest products: with emphasis on the hashab (Acacia senegal).  
- Livestock raising  
 
However, village land for different uses is under a communal land tenure system. 
Crops are produced under shifting cultivation practices.  Farm size is influenced 
by soil type, the situation of drinking water supply in the villages during late dry 
season, the harvest time and the labor available to the family . 
In Sheikan Province, a traditional form of control over land use under the anglo-
egyptian condominium (1899-1956) was exercised by the native administration 
through the medium of nazir, omda and sheikh in the context of tribal homeland.  
The settlement and registration act 1925 contained the provisions relating to the 
registration of private land and the unregistered land act 1970 declared that all 
land not registered before the commencement of the act was to be deemed 
government property and to have been registered as such. The 1984 civil 
transaction act replaced the unregistered land act of 1970, but reconfirmed the 
legal position of land not registered prior to 1970 (including all rain fed 
agriculture lands) as government owned Mutwakil,H.A. (1998).  Cultivation is 
reasonably secure in terms of rights. Gum trees on fallow land remain the 
property of the cultivator but the land itself can be reallocated and fallow lost if 
there is sufficient pressure to cultivate it. Usufruct rights are enjoyed by all 
community members for crop farming on the (communal land) under sheikh’s 
(village leader) jurisdiction. Usufructory right of use of trees is lineage based.   
Native administration continued to control the resource use all through until its 
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abolishment and replacement by the districts and rural councils in 1971.   Tribal 
leaders laid down rules to organize land tenure in their domain, to regulate the 
land resource use, and to settle the dispute over land. These rules gave members 
of the group the right to own a piece of land for cultivation, and gum collection 
and also the privilege of gum collection from unallocated communal land Sief El 
Din, A.G. (1985).  
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Chapter IV 
Methodology 
 
4.1. Introduction    
Being the nuclear base of the local community, the household is selected to be the 
basic unit of analysis for this study. The primary data was collected from the 
surveyed population using the questionnaire as a tool for face-to face interview. 
this technique was chosen though it is expensive, time consuming and needs an 
interviewer who is capable of asking the questions in a clear standardized and 
concise way, recording carefully the answers and maintaining a good rapport with 
the respondents, motivating and guiding them through the questionnaire May, T. 
(1993).  In spite of the above-mentioned constraints this tool seemed to be the 
most suitable because: the majority of the respondents were expected to be 
illiterate, to avoid any problem with the sample frame, and the interviewer will be 
able to record and observe even the non-verbal gestures of the interviewee.  
 
A structured questionnaire was used for the household respondents where the 
questionnaire included questions covering the following key areas. Demographic 
questions about the respondents’ tribe, age, and sex, level of education, 
occupation, income, marital status and number of children were developed and 
put at the beginning of the interview schedule. Others questions include land 
ownership, the cultivated crops, and the sources of income, in addition to 
information about the type of the activities practiced by the respondents.  Data on 
poverty in relation to natural resources was collected using questions developed 
to obtain information about, the level of poverty and forest products prevailing in 
the study area and their affordability to local people, utilization systems of these 
products, methods used for collection, distances traveled to the sources of these 
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products, frequency of collection and time spent in collection in addition to their 
marketing. 
 
The study area consists of 20 villages inside and closely around EL Ain forest 
reserve, namely; Wede elbaga, Talata Bute, and Elban Gadeed, Hillat Ennor, 
Hillat Abdo, Kulda, Newella, Ingedati, Gahwat Suleman, Hasab Sido, Sugur, 
jabal kordofan, Abu Nanaa, ElHejerat, Burbur, eldabah, Abu Oroog, Warshal 
Medekha, Warshal Hafir, Baduga. Four villages, representing 20% of the total 
number of villages, were randomly selected for this research. For the respondents, 
household was considered as a basic unit of analysis for this research. Table (4.1): 
shows the selected villages, number of household in each village and number of 
selected households. 
 
Table (4.1): Selecting Villages and respondents 
Selected village N. of total       
households 
N. of sampling 
households  
Households 
sampling  % 
Elban jadeed 300 75 25 
Jabal kordofan 32 8 25 
Eldabah 48 12 25 
Wd elbaga 60 15 25 
 
 The selection of the households was made randomly, after the selection of a 
sampling percentage of 25% of the households.                 
 
4.2.    Types of data selection 
Two types of data were collected, namely; primary and secondary data.  The 
primary data were collected through a household survey, which includes: mini-
survey, focus group-discussion, key-informant interviews, and self-administrated 
questionnaire with FNC staff.  The primary data were principally collected to 
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evaluate the social, economical and environmental impacts of poverty on forest 
resources in the study area, and contribution to forest in rural development. 
The source of secondary data includes: SOS sahel and UNSO projects, FNC 
archives and reports, papers and workshop output. 
     
4.3.   Construction of the questionnaire 
The questionnaire was distributed in four randomly selected villages representing 
20% of the villages around ElAin forest reserve.  It was constructed according to 
guidelines of Ebeedat et al. (1997) and personal contacts with some specialists.  
The following points were considered: 
- To be certain that each question as relevant to the topic and 
necessary. 
- To ask the question that the respondents an are willing to answer. 
- To express each question as simply as possible.  
- State questions in specific concrete terms. 
- To obtain criticism of all prepared items by a colleague or a friend. 
- To state the items in the language respondents use in every day 
conservation.                                                                                                                              
 
Two types of questions were used in the questionnaire: Closed-end questions, 
with mostly multiple choices or yes and no style of answers or tables. 
Dichotomous questions in step-wise style, each answer leading to specific set of 
follow-up questions with no open-ended questions, except where it is inevitable. 
This type of questions were used in the questionnaire in order to:  
- Make the least demands upon respondents.   
- Permit quick, efficent collection of data. 
- Permit easy, quick and accurate analysis of answer   
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- The combination of questions and associated response categories 
sometime help respondents to the questions more clearly.   
- They are more useful in obtaining answers to sensitive questions.   
 
The open-ended questions were avoided except where it is inevitable because of 
their negative draw backs, which includes:  
- The difficulty of constructing questions at the proper level of 
generality.  
- Responses are difficult to analyze and summarize.   
- They may impose considerable burdens on responders and 
interviewees.   
- They are more likely to produce irrelevant and worth less data.   
 
4.4. Organization of data  
The conceptualization step was followed by the organization of questions. 
The following guidelines were considered:  
- To begin with simple, easy to answer questions 
- To place sensitive or more complex questions later in the 
questionnaire. Where it makes sense, to place the items in 
logical order. 
- To try to create an interesting mix of items within the 
questionnaire. 
 
An introduction was set to the questionnaire at the top of the first page or 
face sheet of the questionnaire. The introduction was written in short, simple 
sentences understandable to respondents. It was followed by:  
- Identification of the person conducting the research. 
- Explanation of the purpose of the study and why the important. 
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- Explanation of how the respondents were selected. 
- Assurance that answers would be protected and not made known 
to any one else to assure confidentiality 
 
4.5.   Pre- testing  
The formulation of the questionnaire was followed by a pre-test step to discover 
and correct any flows in it. The purpose of the pre-test is to make sure that the 
questionnaire would deliver reliable and valid data for answering the problem 
under investigation.  The questionnaire was constructed and an expert revised the 
first draft. This was pre-tested on a sub- sample to determine the validity, 
reliability and the objectivity of the contents May, (1993).  Therefore 15 
respondents were selected and interviewed.  Accordingly the questionnaire 
structure was slightly modified. 
 
The final year students of faculty of forestry, University of Khartoum, as a part of 
their study course, were asked to critique the questionnaire, and to estimate how 
the respondents will be able to respond to the questionnaire. According to the 
comments of the students, the draft questionnaire was revised. Finally, the 
supervisor checked the questionnaire, and accordingly, some questions were 
removed. After the pre-testing, the contents of the questionnaire were 
materialized into simple forms with minimum items to obtain necessary 
information. The questionnaire were finally advised and printed (Appendix 1). 
 
4.6.   Permission for data collection 
Prior to the start of the data collection, the General manager of the FNC was 
informed about the nature of the research and the study area. A request letter was 
addressed to the General Manager of the FNC to issue an order to the forest 
officers in the study area to offer the possible assistance and to help in data 
collection. 
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After reaching any selected village, the first step involved obtaining permission 
from local authorities before conducting the survey. This permission is certainly 
recommended for surveys in rural areas where the residents may be more 
suspicious about outsiders. The permission was taken from the local authorities. 
The leaders were also asked to convince the local respondents to cooperate in 
conducting data collection. 
 
4.7. Data processing and Statistical analysis 
Raw data collected was first but in chart through converting qualitative data to 
quantitative data following coding method. The statistical analysis was 
commenced through exploratory manipulations of the data obtained in the study 
area. This process was accomplished by critically examining the data through the 
use of simple techniques of analysis. The main tools are the construction of 
simple tables and selected cross- tabulation, which allows tentative, answers to 
many of the questions being asked in the survey. 
 
Data collected was put in spreadsheets, in summary sheets and converted them to 
tables or histograms where necessary, some reports, and other data obtained were 
subjected to further analysis. Descriptive statistical analysis techniques such as 
frequency distribution and percentage were used to analyze the data. 
          
 
 
 
 
 
 
 
 38 
Chapter V 
Results and Discussions 
 
5.1. General characteristic of respondents: 
General characteristic of the respondents can be used as monitor to rely on for 
planning activities of rural development programs.  In this study area the main 
characteristics of respondents considered were educational level, gender, source 
of income, martial status and age groups. 
 
5.1.1. Education level 
The educational level is considered as benchmark against which changes in 
awareness, knowledge and attitudes can be measured regarding the new ideas in 
forest, environment, health, source of income and others.  In the study area the 
educational level differs among respondents Table (5.1).  The majority of the 
respondents (43%) have primary education level, while (13.8%) khalwa, (6.2%) 
intermediate, (15.5%) secondary and (1.5%) have university degree.  The level of 
illiteracy is relatively high (20%) compared to other levels of education.  
Generally the level of education encourages for using different extension methods 
and reflects the capability of local people to adopt new interventions. 
 
Table (5.1): General characteristics of the respondents in the study area   
Age (%) 
≤45 30-44 15-29 
Male 
(%) 
Married 
(%) 
N Education Level 
46.3 46 7.7 61.5 61.5 22 Illiterate 
66.9 22 11.1 100 88.9 15 Khalwa 
14 29 57 89.3 67.9 47 Primary 
0 100 0 75 75 7 Intermediate 
0 30 70 80 50 17 Secondary 
0 0 100 100 0 2 University 
25 35 40 83.1 66.2 110 Total 
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5.1.2. Age group and martial status 
The marital status of the interviewed sample shows 66.2% of the respondents are 
married.  This finding is common in the most rural area of the country due to the 
simplicity of live and lack of complications in marriage ceremonies.  Early 
marriage is common in the study area.  As far as the gender is concerned, females 
represent 16.9% of the respondents and the males represent the bulk of the 
interviewed sample (83.1%). This bias is justified by the fact that rural women, 
according to traditions, are not allow to meet strangers when men are available.   
 
Age group is a significant variable that effect the behavior and attitudes of the 
target communities. Different age categories, grantee the sustainability of 
activities.  In the study area the majority of the interviewed sample (40%) falls 
within the age group 15-29 years (young people), 35% falls between 30-44 years 
(mature people) and 25% have ages more than 44 years (old people).  
 
5.1.3. Source of income 
Agriculture represents the main economic activity in the study area as asserted by 
96.6% of the respondents.  Engagement in land preparation for well-to-do farmers in 
the summer offers income to some villagers.  Generally, rural unemployment is high, 
rural wages rates are low, and agricultural production generates relatively little 
income. Table (5.2) shows the main source of income in the study area.  Among the 
different options of work opportunity for villagers are; collection and sale of forest 
products where local people collect poles from the bush.  Ease of access, and 
proximity to widely dispersed rural markets; enable very large numbers of people to 
generate some income from forest products. Income from forest products seldom 
appears to account for a large share of a household's total income, but is often 
important in filling seasonal or other cash flow gaps, and in helping it to cope with 
particular expenses or to respond to unusual opportunities.    Forty per cent of the 
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interviewed sample showed their reliance on forest products for supplementing their 
income. 
 
Table (5.2): Sources of income in the study area 
Wood product 
trading (%) 
Source of Income (%) 
Fuel 
wood 
Charcoal Other Animal 
rearing 
Agriculture
N Education 
Level 
15.4 15.4 90.8 38.5 100 22 Illiterate 
22.2 11.1 78 11.1 100 15 Khalwa 
25 25 86 17.9 100 47 Primary 
0 25 100 - 75 7 Intermediate 
0 20 90 10 90 17 Secondary 
100 100 - 100 100 2 University 
18.5 21.5 86.1 20 96.9 110 Total 
 
The majority of this group (21.5%) relies on charcoal making to supply El Obied 
town and 18.5% trade on fuelwood.  Twenty per cent of the respondents rely on 
animal raring for income generation.  A great proportion of the respondents 
(86.1%) mentioned other sources for income generation.  Women in the study 
area are engaged in different activities like sharganiya making (weaving of grass 
mats).  A woman can prepare one shargania per week.  Other sources of income 
include employment, remittance from relatives, borrowing, mutual support, petty 
trading and seasonal migration.       
 
 5.2. Land Tenure and distribution 
In the past, customary land tenure is the most dominant type of land ownership, 
where by land is owned and disposed of in accordance with customary regulation. 
Principal categories of customary tenure are: communal/tribal tenure where 
ownership of land occupied by the community or tribal is vested in the paramount 
tribal leader as owner, who holds it in trust for the entire group, while clan/family 
tenure where land vested in the head of the group as owner or trustee for the 
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entire group (Doombos, 1986). Recently, three types of land tenure are 
recognized in the study area, namely; customary, free hold and rent. 
  
 In the study area customary land tenure started to vanish and fade away where 
only 7.7% of the respondents asserted that their land ownership is of customary 
type.  This is verified by the fact that with the increase of population pressure the 
lands inherited from ancestors fragmented among descendants, and due to acute 
poverty (ultra poverty) descendants tend to get rid of their lands for well-to-do 
villagers.  As a result the dominant type of land tenure of the majority of the 
respondents (76.9%) is free hold type of ownership.  Land rent which is not 
common in the past started to emerge as a fact in the study area as asserted by 
10.8% of the respondents.  In the past it is possible to find release hold in which 
the owner allocate some parcels of farm lands to landless relatives free of charge 
for certain period of time.  It seems that the poverty is responsible for attitude to 
take place in the study area.  Some respondents (1.5%) mentioned other types of 
land ownership like leasehold system (land release to relatives at discount rate).  
The emergence of the leasehold in the study area is attributed to the fact that the 
new generation is faced by land scarcity, as a result land owners tend to release 
some parcels to the landless inhabitants from the relatives.  Under the leasehold 
system the land-lord usually bears no risks and becomes a rentier.  
 
Table (5. 3): Land tenure of agricultural lands in the study area 
Land Distribution 
(%) Land Tenure (%)  
Village  
N Distributed 
One 
place Customary 
Release 
hold or 
rent 
Free 
Hold Other 
Alban Jadeed 75 63.3 33.3 3.3 10 83.3 - 
Jaba Kordofan 8 50 50 - - 100 - 
Eldabah 12 66.7 33.3 - 8.3 91.7 - 
Wd Elbaga 15 20 73.3 26.7 20 40 6.7 
Total 110 44 52.3 7.7 10.8 76.9 1.5 
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Villagers tend to possess more than one farm on different location because; rain is 
the detrimental factor for crop production.  Farmers in the study area have 
nagging doubts about the rainy season next year because rains are erratic in 
nature with long periods of episodes.  As a coping mechanism, farmers tend to 
practice cultivation at different sites (more than one farm) which are a distant a 
part from each other under the assumption that in case of uneven distribution of 
rains, at least one farm might receive considerable precipitation.  Forty-four per 
cent of the interviewed sample follows this strategy as a copying mechanism for 
the frequent drought cycle, while 52.3% practice farming in one farm. 
 
5.3. Crop production in the study area 
Cultivation in the study area is mainly for household subsistence.  The total area 
farmed by each household is usually small despite the large agricultural land 
possessed by each family.  Many factors influence the size of area cultivated per 
household: tools and labor, sand accumulation, uncertainty of rainfall and 
prevalence of pest.  The labor shortage creates a damaging bottle-neck around the 
time of the first rains.  If planting or weeding is delayed, yield suffers quite 
dramatically.  Generally, the tools used in the study area in the different 
Agriculture operations are very simple, the hoe being the principle tool for most 
operations as asserted by 87.7% of the interviewed sample.  
 
Table (5. 4): Agricultural inputs in the study area 
Agriculture tools (%) Pesticides and 
Insecticides (%) 
Fertilizer 
(%) Modern Hand tools 
N Age 
11 11 46 88 44 15-29 
17 - 52 86 39 30-44 
25 12 50 87 27 ≤45 
16.9 7.7 49.2 87.7 110 Total 
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The hoe is used for ploughing, digging and in harvesting. This finding reflects the 
level of poverty of the local inhabitants in the study area where no sophisticated 
machinery used by farmers.  Some farmers use modern machinery in cultivation 
as stated by 49.2% of the respondents.   Some farmers used to hire a tractor from 
the Ministry of Agriculture, Forestry and Animal Wealth of North Kordofan State 
for land preparation.  
 
5.3.1. Agricultural productivity in the study area 
Generally, crop production is relatively low compared to area cultivated. Table 
(5.5) shows the fluctuation in crop productivity in the study area for the years 
2002, 2003 and 2004.  Dura is considered as the main subsistent crop for the local 
communities in the study area.  The production of dura shows a fluctuating 
pattern where in 2002 the average yield obtained from average area allocated for 
dura (6.9 mukhamas) is 5.7 sacks compared to 6.9 sacks for 2003 and 3.7 sacks 
for 2004.  This finding reflects the miserable situation in the study area.  Erratic 
nature of rainfall is the main responsible factor for the fluctuation of crop 
productivity beside other factors.  Millet production also shows the same trend. 
The average area allocated for millet is 1.82 mukhamas, and the average 
production of millet was 1.8 sacks for 2002 and 2003 and declined in 2004 to 
only 0.8 sacks on average.  
 
Table (5.5): Crop productivity in the study area for years 2002 - 2004 
2004 2003 2002 
MaxMean Max. Mean Max. Mean 
Average area 
area% Crop 
18 3.7 35 6.9 50 5.7 6.93 Dura 
10 0.8 23 1.8 20 1.8 1.82 Millet 
2 0.04 1 0.02 1 0.02 0.02 Karkdy 
9 0.33 50 1.0 99 2.08 0.35 Groundnut 
3 0.28 25 1.5 25 1.09 2.13 Sesame 
480 9 480 9 480 9 0.03 Tomato 
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As far as cash crops are concerned, its productivity is also low.  The productivity 
of karkdy on an average area of 0.02 mukhamas is 0.02 sacks for years 2002 and 
2003 and 0.04 sacks for year 2004.  Area allocated for sesame is relatively bigger 
compared to other cash crops where the average area allocated for sesame 
production is 2.13 mukhamas, while the average area allocated for groundnut is 
0.35 mukhamas and its productivity is also low.  In 2002, groundnut productivity 
was 2.08 sacks and rises to 1.5sacks in 2003 and declined to 0.33 sacks in 2004.  
Farmers in the study area are keen to allocate small parcels of their farms for 
vegetable production.  Tomato is the main vegetable that supports the income of 
the farmers.  On average 0.03 mukhamas are allocated for tomato production in 
the study area.  the yield of tomato is almost constant in the three years (2002 – 
2004) where on average farmers harvest 480 tins from the allocated area for 
tomato. 
 
From the above findings it is clear that productivity per unit area is very small 
and hardly enough to support farmers with enough food.  Moreover, the average 
cultivated area per year is relatively small despite the availability of large tracks 
of cultivable land owned by villagers.  Farmers have doubts of having rains next 
agricultural season.  Therefore, as a copy mechanism they manage to cultivate 
small fragmented parcels of cultivable areas for sake of harvesting crops, if any. 
As far as crop production is concerned, it has been declining for the last ten years 
as asserted by 89.2% of the respondents.  However, some respondents (6.2%) 
showed that their crop productivity increased during the last ten-years.  
From table (5.6) respondents attributed failure of agricultural season to several 
factors. Climate change and variability is the main responsible factors. The 
climatic factors are represented in the long dry spells of rains (long episodes) and 
frequent drought cycle.  This situation forced the farmers to practice repeated 
planting because after the germination of seedlings the long period of episodes 
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causes mortality of the germinated seedlings.  The farmers have no choice other 
than to repeat planting.    The majority of the respondents (83.1%) asserted that 
the erratic nature of rains and frequent drought cycles are detrimental factors for 
crop production.  Poor soil fertility also contributed to crop failure in the study 
area as claimed by (16.9%) of the respondents. 
Table (5. 6): Factors responsible for crop production in the study area 
 
Farmers in the study area practice shifting cultivation without rotations, this 
practice deprive the soil from its fertility and reflected in poor crop production.  
What aggravates the problem is the fact that fertilizers are not affordable to the 
farmers either due to its relative high prices or unavailability.  Moreover, some 
respondents (6.2%) mentioned prevalence of diseases outbreaks and pests 
infestation during the rainy season that destroy plants and crops, while 9.1% of 
the respondents emphasize reliance on simple tools in farming is behind the sharp 
decline in crop productivity.  It is difficult, if not impossible, to prepare the land 
for cultivation using simple tools. 
   
5.3.2. Source of labor 
Labor-saving cultivation techniques such as animal or mechanical traction are 
absent in the study areas. Farmers use traditional farming practices, with the 
majority making use of hand tools to prepare their land.  This may verify the high 
reliance on the family members on the different tasks on farm.  Table (5.7) shows 
Reasons of yield Decline (%) Land Productivity (%) 
 
Village 
 
N 
 
 Pest & disease 
Poor land 
preparation 
Soil 
infertility 
Erratic 
rains Decrease 
Increas
e 
Alban Jadeed 75 10 13.3 23.3 93.3 96.7 3.3 
Jabal 
Kordofan 8 12.5 12.5 - 87.5 78.5 12.5 
Eldabah 12 - 8.3 8.3 75 83.3 16.7 
Wd Elbaga 15 - - 20 66.7 80 - 
Total 110 6.2 9.2 16.9 83.1 89.2 6.2 
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the labor force in the study area.  Ideally, a man and his wife and their unmarried 
children constitute the labor force for agricultural purposes as claimed by 75.4% 
of the respondents. While 27.7% mentioned that they rely on reciprocal exchange 
of labor or work party (nafir), which is the traditional method of mobilizing labor 
in rural areas.  It seems that traditional farmer workgroups of mutual assistance, 
nafir, is declining in importance. 
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Fig. (5.1): Source of labor 
 
Wage labor is the second source of labor in the study area as asserted by (33.8%).  
Dry season labor represents the main source of income in the study area where small 
farmers manage to safeguard against the possibility of the failure of the agricultural 
season through cultivating small parcels of their lands and search for work in the 
farms of well-to-do farmers.  Small-scale farmers are often forced to sell their labor 
to middle-class farmers during the rainy season in order to acquire the necessary cash 
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for living.  Still there are hard days because it is difficult to get casual labor, not even 
for the usual clearing of farms. 
 
5.3.3. Taxes imposed on local people 
Although the level of poverty is relatively high and crop productivity is very low, 
government official manage to collect taxes from the villagers.  The majority of 
the respondents claimed that the taxes are very high compared to their income.  
Fig. (5.2) shows the different taxes imposed on the villagers.   
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Fig. (5.2): Different taxes imposed on the villagers. 
 
More than 75% of the respondents stated that they used to pay several local taxes, 
which take different names (redemption fees, wounded fees, royalities, locality's 
fees, trespassing fees).  Although crop productivity is low and villagers have to 
sell some of the yield, if any, to meet the daily requirement of the family, they 
have to be taxed.  Other taxes and fees paid by farmers in the study area include 
zakat tax as asserted by 70.8% of the respondents, while 43.1% stated that they 
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pay ushr tax (one tenth of yield).  These taxes represent an additional burden on 
the poor farmers in the study area. 
 
5.4. Livestock 
Livestock breeding is traditionally the second occupation in the study area.  Most 
people keep cows, sheep, goats, donkeys and camels; the latter two being mainly 
used for transport.  Condition of livestock is determined by pasture conditions, 
water availability, disease prevalence, market prices and marketing opportunities.  
The situation today is rather different than before because the severe drought 
cycles has caused many animals to die.  This is probably one of the reasons why 
dry season cultivation is becoming more popular as people have to rely on it for 
their livelihood.  Livestock selling also has become a source of income for people 
in the study area.  People are forced to sell their livestock because of the 
increasing difficulty in providing fodder and water. Recently, nomadic and semi-
nomadic systems have been put under pressure due to decline in the annual 
rainfall.  In most nomadism cases causes friction with the sedentary population 
and endangers the functioning of the entire system.  Despite these miserable 
conditions, villagers manage to rare livestock as asserted by 69.2% of the 
respondents.  Livestock raring is an important economic activity in the study area 
because the purchasing power of the villagers is very poor and accordingly most 
of commodities are unaffordable to them.  Livestock raring provides an 
immediate solution to this problem through provision of diary products on which 
villagers rely on in their diets.  Due to the importance of livestock, villagers 
manage to retain them in good health condition where 52.3% of the respondents 
reflected their keenness in providing vaccine from market or veterinary services 
from the near principal cities.  However, the markets are the main source of 
vaccine as asserted by 36.9% of the respondents, while the veterinary service was 
mentioned by 16.9%.   
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The negative impact of raring livestock at marginal areas, like that of the study 
area, is aggravated when animals are allow to roam around destroying 
regeneration and graze small trees and shrubs.  In the study area 38.5% of the 
respondent used to keep their animals at thorny zariba, while 28.6% keep their 
animal at their houses during night. This situation creates unhealthy environment 
within the vicinity of the house yard is worth mentioning that, all the respondents 
who possess livestock rely on natural vegetation for provision of fodders to their 
livestock. 
 
Table (5. 7): Livestock raring in the study area 
Keeping 
livestock (%) 
Source of vaccine 
(%) 
Zariba House Veterinary Market 
Vaccine 
availabilit
y (%) 
Raring 
animal 
(%) 
N Education Level 
61.5 15.4 46.2 30.8 76.9 76.9 22 Illiterate 
22.2 44.4 - 33.3 44.4 66.7 15 Khalwa 
35.7 35.7 14.3 46.4 53.6 71.4 47 Primary 
- 25 - - - 25 7 Intermediate 
40 20 - 40 40 70 17 Secondary 
100 - 100 - 100 100 2 University 
38.5 28.6 16.9 36.9 52.3 69.2 110 Total 
 
5.5. Food habit in the study area  
In the study area the main sources of food is the agricultural crops grown at farms 
as asserted by 93.1% of the respondents.  Millet (Pennisetum typhoides) and 
Sorghum (dura, Sorghum bicolor) are the dominant crops grown in the area.  
Other crops grown include okra (Hibiscus esculentus).  To comprehend the food 
situation among the interviewed sample there is a need to define what the meal.  
The main meal consists of Kisra (a thin pancake) as asserted by 92.3% of the 
respondents or Asida (a thick porridge) as asserted by 86.4%.  Kisra or Asida, 
made mostly of millet or sorghum flour.  Stew is made of vegetables with or 
without meat.  Due to the sharp increase in the prices of the essential commodities 
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and decline of the prices of sheep and goats, some respondents rely on "balilla" 
(boiled grains of millet) for breakfast and supper. 
 
Recently, due to the sharp decline in crop productivity under the light of climate 
change and variability, particularly frequent drought cycles and erratic nature of 
rains, villagers rely on markets for provision of food as asserted by 93.8% of the 
respondents.  This reliance exerted additional burden on villagers, sometimes 
villagers tend to bargain their livestock for commodities. 
 
Table (5. 8): Sources of food and types of meals 
The mean meal (%) Source of food% 
Village N 
Porridge Thin Pancake Others Market 
Agricultural 
crops 
Alban Jadeed 75 80 90 - 69.7 96.7 
Jabal Kordofan 8 87.5 100 37.5 75 100 
Eldabah 12 83.3 100 8.3 91.7 100 
Wd Elbaga 15 93.3 86.7 - 100 73.3 
Total 110 86.2 92.3 6.2 93.8 92.3 
 
Some respondents mentioned other sources of food, the majority of them claimed 
their reliance on wild foods particularly edible fruits and leaves of some trees and 
grasses.  Wild food includes grass-like varieties such as differa, haskinit, koraib 
and Ziziphus spina-christi, Tamaradix indica, Adansonia digitata, Grewia tenax,  
Bosicia senegalensis.  Bosicia senegalensis is a toxic plant and has to be boiled 
many times before it is finally cooked for consumption. 
5.6. Health and water services 
In the study area there are only two villages (Albanjadeed and wdElbaga), which 
have health center or hospitals, and they act as a center to serve other villages as 
claimed by 69.4% of the respondents.  Only 36.9% of the respondents used to 
visit the health centers for medication.  They verify their refusal to consult the 
 51 
health centers to unavailability of qualified staff and lack of drugs.  The villages 
rely largely on traditional medicine.  Through their indigenous knowledge 
systems, they are able to use different parts of trees and shrubs to treat minor 
ailments.  In case of serious diseases, patients are transported to El Obied town. 
Epidemics that ravaged the study area include malaria, yellow fever, meningitis, 
cholera and diarrhea.  The high incidence of cholera in the study area is attributed 
to the use of the same source of water by both human beings and animals and the 
low awareness about water borne diseases among the local people.  However, the 
health impacts of drought on populations occur primarily via impacts on food 
production.  The local people due to their poor status have poor physical fitness, 
under conditions of droughts they have to exert additional efforts either on their 
lands or as wage labors. Such efforts under poor nourishment make the local 
people vulnerable to any disease.  Outbreaks of malaria can occur during 
droughts because of changes in vector breeding sites.  Moreover, the local people 
tend to store water at their houses in any storing facility (barrels, tanks etc).  Most 
of these containers left open (uncovered) representing favorable habitat for 
breading of mosquitoes.  
   
Table (5.9): Public services in the study area 
Health service (%) Source of water (%) 
Village N Dealing 
with it Existence Reservoirs
Water 
station Pumps Hafir 
Alban Jadeed 75 40 100 - 86.7 60 3.3 
Jabal Kordofan 8 - - - 25 100 - 
Eldabah 12 - - - 75 100 - 
Wd Elbaga 15 80 100 100 - - - 
Total 110 36.9 69.2 23.1 56.9 61.5 1.5 
The majority of the respondents 98.5% stated that malaria is the main epidemic 
disease in the study area, while 61.5% mentioned respiratory system diseases 
particularly jest infection, as the most serious disease. Diarrhea and dysentery 
 52 
were mentioned by (53.8%) and level of malnutrition is relatively high as asserted 
by 46.2%. morever, the respondents mentioned other disease like meningitis, 
yellow fever and cholera. The high infectious disease and malnutrition indicate 
that beyond the pain and grief associated with them, their socioeconomic impact 
on the overall development effort of the people is seriously high. The amount of 
income that could be lost as a result of morbidity and mortality from the disease 
is very high.  
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Fig. (5.3): Main epidemic diseases in the study area 
which is the backbone of the life, despite its availability in the study area there is 
no network system of pipes to supplement the village with water in the study 
area. Three villages (AlBan Jaddeed, Jabel Kkordofan and Eldabah) rely on 
pumps and water stations (dounky) for drinking water, while (Wd Elbaga) village 
rely on the reservoir, which supply El Obeied town. Other source of drinking 
water is represented in hafirs as stated by some respondents from AlBan Jadeed 
village. 
 
 
 
 53 
5.7. Status of the vegetation covers in the study area 
Human activities such as over cultivation, overgrazing, deforestation, along with 
climate change, turn fertile soil into unproductive and barren patches of land. 
Arable land per capita is shrinking throughout the world, particularly in poor rural 
area as a consequence of poverty (Kofi Annan, (2003).  Human activities play 
important role causing or contribute to land cover change.  However, it is 
suggested that change may be caused either by man or by natural disaster such as 
drought. 
 
The perception of the local people in the study area regarding the vegetation 
cover revealed that the status of the vegetation cover has deteriorated compared 
with the history of the vegetation cover in the study area.  This fact is supported 
by 90.1% of the interviewed sample.  The respondents were able to mentioned 
different factors, which they believe, responsible for such deterioration.  Irrational 
tree felling was mentioned by 72% of the respondent as the main factor behind 
the deterioration of the vegetation cover in the study area.  Poverty levels, lack of 
patrolling by the Forests National Corporation (FNC) staff and the free access to 
the resources encourage the local people to mine the resource.  This fact is 
supported by the evidence of high reliance on the tree cover for the provision of 
fuel.  Climate change and variability is also responsible for the deterioration of 
the vegetation cover in the study area as perceived by 35.4% of the respondents.  
The respondents asserted that the study area is subjected to frequent drought 
cycles.  Rains are sporadic and erratic in nature to the extent that made natural 
regeneration difficult if not impossible.  
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 Table (5.10): Status of vegetation cover in the study area 
Reason of land cover decrease (%) 
Other Erratic rain 
Cutting of 
trees 
Land cover 
decreased 
(%) 
N Education Level 
7.7 46.2 76.9 92.3 22 Illiterate 
32 33.3 55.6 77.8 15 Khalwa 
0 35.7 75 92.9 47 Primary 
0 50 25 75 7 Intermediate 
30 20 90 100 17 Secondary 
0 0 100 100 2 University 
20 35.4 72.3 90.8 110 Total 
Twenty per cent of the interviewed sample mentioned overgrazing as a factor 
responsible for the deterioration of the vegetation cover in the study area. 
 
5.8. Reliance on natural resources for livelihood 
Under the prevailing condition of climate change, declining crop productivity and 
poverty, local people in rural areas rely almost completely on natural vegetation 
for their livelihood. This reliance takes different shapes. Irrational use and 
exploitation of available resources would lead to the deterioration of the 
resources. The main options for reliance on natural vegetation in the study area is 
reflected below. 
 
5.8.1. Non-Wood forest products      
Non-Wood Forest Products (NWFPs) play a critical role in rural livelihoods and 
the informal economy throughout Sudan forests.  Sudan with it devastating area 
and multi-ecological zones has production potential of different NWFPs, which 
are often an important buffer to households during hard times.  The trees fruits 
play an important role in food security in most of rural area particularly in the 
village near forests.  
 
In the study area almost half of the interviewed sample (49.2%) used to collect 
NWFP.  Twenty per cent of the interviewed sample asserted that they collect 
 55 
edible fruits from trees grown at their farms.  It worth mentioning that farmers at 
the study area tend to retain fruit bearing trees at their farms for provision of 
fruits and shade during the rainy season, while 33.8% clarified that they collect 
fruits from natural forests. Regarding the production systems, the local people 
classified the production as: incidental production where the local people collect 
the products alongside their main jobs; small-scale production where households' 
members are involved in the collection of NWFPs as a discrete activity; and 
large-scale production: teams collecting forays that may last for days or weeks.  
NWFPs  in the study area is collected for direct consumption by the family 
members as asserted by 41.5% of the respondents or for trading as clarified by 
36.9%. 
 
Table (5.11): Reliance on tree cover in food security 
Reasons of collection 
(%) 
Place of 
collection (%) 
Trading Consumption Trees on farm Forest 
Collection 
of fruits 
(%) 
N Education Level
69.2 30.8 30.8 53.8 69.2 22 Illiterate 
22.2 33.3 11.1 22.2 22.2 15 Khalwa 
28.6 42.9 25 28.6 50 47 Primary 
75 50 - 75 75 7 Intermediate 
20 60 10 20 40 17 Secondary 
- - - - - 2 University 
36.9 41.5 20 33.8 49.2 110 Total 
Although only 20% of the respondents claimed NWFPs collection from their 
farms, 70.8% asserted existence of trees at their farms, which are retained 
deliberately for improving soil fertility and provision of shade.  The main tree 
species in farms are Balanites aegyptiaca, Acacia seyal, Acacia mellfera, 
Ziziphus spina-christi, Acacia senegal, Grewia tenax and Adansonia digitata as 
asserted by 47.7%, 18.5%, 27.7% and 63.1%, respectively. Accordingly, edible 
fruits collected from these trees include gongolaise, nabag, gidaim and laloub. 
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Fig. (5. 4): Tree species retain at farms in the study area 
These trees contributed significantly to the resilience of local communities in the 
study area particularly during hard times (food shortage or famines).   
5.8.2. Reliance on trees for medicine 
In many countries, the distinction between food and medicine is not clear-cut; 
many plants or other products obtained in the forest are thought to have medicinal 
qualities and are added to daily meals.  Forest medicines also help to keep the 
labor force healthy during the agricultural season, thus ensuring higher 
productivity. Moreover, forest plants often provide medicines for livestock 
diseases (FAO, 1986; FAO, 1989). 
 
Using trees for traditional medicine is common in the country particularly in the 
rural area where 75.4% of the interviewed sample uses trees for medicine.  
Different parts of the trees are used for this task by the local people particularly 
the traditional healers.  Forest fruits are the main source used for medication as 
mentioned by 56.9%of the respondents, while trees exudates, particularly gum 
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and resin are used by 3.1% for medication.  Branches and roots of trees are also 
used for medication as asserted by 21.5% and 3.1% of the respondents, 
respectively.  Table (5.12) shows the reliance on trees for medication. 
Table (5.12): Reliance on trees for medication 
 
The part using from trees (%) 
Gum Roots Branch Fruits 
Traditional 
medicine 
(%) 
N Education Level 
- - 23.1 61.5 92.3 22 Illiterate 
- - 33.3 55.6 55.6 15 Khalwa 
3.6 3.6 21.4 50 71.4 47 Primary 
25 - 25 75 100 7 Intermediate 
- 10 10 70 80 17 Secondary 
- - - - - 2 University 
3.1 3.1 21.5 56.9 75.4 110 Total 
 
The main trees spices used for medication in the study area are, Adansonia 
digitata, Balanities aegyptiaca, Tamarindus indica, Gerwia tenax and Ziziphus 
spina-christi, beside other species known by the traditional healers. 
 
5.8.3. Fuelwood and fruits 
Forest products particularly fuelwood plays an important role in food security in 
rural areas of the country.  The local people rely on natural vegetation for the 
provision of fuelwood.  The trend of consumption varies among villagers.  The 
majority of the respondents (61.5%) consume about 1-3 bundles of fuelwood per 
weak, while 29.2% consume 4-6 bundles per weak and some respondents (4.6%) 
consume more than 6 bundles per weak.   The bundle is the only available unit for 
measurement of the amount consumed of fuelwood despite the fact that the size 
of the bundle differ from one person to another.  The head load is another unit of 
measurement, which vary between 1 – 3 bundles. Almost in all rural areas of the 
developing world, wood provides most of the energy for cooking although exact 
effects of woodfuel scarcity on diet have not yet been adequately researched; the 
implicit relationship between fuelwood availability and nutrition should not be 
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overlooked. Cooking releases the nutrients in grains and fibrous foods, making 
them edible and appealing, (FAO, 1988).   Furthermore, the relationship between 
forests and livelihood development is a matter of perspective. What might be 
defined as deforestation or forest degradation by an ecologist can be improvement 
– through transformation of the resource into a more usable form – for local 
people, resulting in a resource form that is no less sustainable or stable than the 
original forest (Arnold and Bird, 1999). 
 
Table (5.13): Fuelwood and fruit collection in the study area 
weekly Fuel wood 
consumption (%) 
Type of fruits (%)  
Age 
 
N 
1-3 4-6 >6 Gongoglaise Laloub Nabag Other 
15-29 44 46 46 3 23 15 19 26 
30-44 39 73 17 4 52 26 30 47 
≤45 27 68 18 6 12.5 18 25 18 
Total 110 61.5 29.2 4.6 30.8 20 24.6 32 
 
5.8.4. Charcoal  
The energy sector is closely linked to forestry.  Most directly, woodfuel and farm 
residues are important elements in national energy budget.  The rate at which they 
are displaced by “modern” conventional fuels or at which they enter the 
commercial mainstream themselves will affect the forestry sector.  In most rural 
area the fuel wood and charcoal represent the main source of energy, in the study 
area charcoal consumption/month varies among respondents.  This variation is 
affected by level of poverty and family size.  However, 76.9% of the respondents 
consume between 1-2 sack of charcoal per month and only 1.5% consumes more 
than 2 sacks per month.  The rest of the respondents do not use charcoal (11.6%).  
From this finding it seems that the level of reliance on firewood is greater than 
reliance on charcoal.  Table (5.14) shows the reliance on charcoal for different 
purposes. 
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As far as charcoal is concerned and due to the poverty of most of the respondents, 
the traditional cooking stoves particularly the three stones stove (ladayat) is the 
dominant type of stoves in the study area as asserted by 96.9% of the respondents 
and the traditional stoves (kanoon) is used by 89.2%.  The level of adoption of 
improve cooking stoves is relatively low where only 13.8% of the respondents 
use it.  Reliance on liquefied petroleum gas (LPG) is limited to well- to- do 
respondents (7.7%).   The poverty level in the study area is the main responsible 
factor for the high reliance on the natural resources for the provision of fuel.  This 
irrational use of natural resources will lead to deterioration of the ecosystem and 
enhance desert advancement particularly that the study area is classified as 
marginal area. 
 
Table (5.14): Reliance on natural resources for fuel 
Type of stoves (%) Charcoal 
(sack/month 
(%) 
LPG Improve 
stove 
LadayatStoves>2 1-2 
 
N 
 
Education 
Level 
7.7 7.7 100 84.6 - 53.8 22 Illiterate 
- 11.1 100 88.9 - 77.8 15 Khalwa 
7.1 10.7 100 92.9 - 92.9 47 Primary 
25 - 75 75 - 50 7 Intermediate  
10 40 90 90 10 70 17 Secondary 
- - 100 100 - 100 2 University  
7.7 13.8 96.9 89.2 1.5 76.9 110 Total 
 
 
5.8.5. Main sources of fodder 
Natural resources in the study area represent a natural rangeland for livestock 
besides provision of fuelwood.  Natural and reserved forests are subjected to 
intensive exploitation by the local people and their animals.  Tree cover is 
subjecting to grazing in the natural and reserved forests as claimed by 40% of the 
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respondents.  Protection against grazing is extremely difficult since the study 
area, including El Ain Forest Reserve, represent a well known route for nomads 
(Shanabla tribe).  Therefore, restriction of grazing in the forests of the study area 
is difficult to maintain.  Forage is an essential and traditional use of forested areas 
in Sudan.  It is estimated that the contribution of trees and shrubs to forage intake 
ranges from 5% (beginning of dry season) to 45% at its end (Harris, 1994).  
FOSA (2001) showed that Sudan's forests provide important feed resources, 
where it supplies 33% of the total feed requirement of the national herd (128.5 
million head). In the study area, forests support silvopastoralism for livestock 
production, which is the second land use system. Therefore, forest grazing and 
fodder represent a major contribution to the livelihood of the local communities.  
Some villagers (6.2%) stated that they provide fodder from local markets.  Figure 
(5.5) shows the main source of fodder for livestock and fuelwood in the study 
area. 
 
Important fodder trees mentioned by the respondents are: Ziziphus spina-christ, 
A. mellifera, Balanites aegyptiaca, A. senegal, A. seyal and Faidelherbia albida. 
National Research Council (1979) and Fadlalla (1985) reported that shrubs 
constitute over 90% of transhumant sheep diet in late dry season in South 
Kordofan.  Agricultural residues also represent an affordable source of fodder for 
livestock in the study area as asserted by 54% of the respondents. 
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Fig. (5.5): Sources of fuelwood and fodder in the study area 
5.8.6. Housing 
Local people rely on natural vegetation for the provision of building materials for 
their traditional houses.  Almost all the houses of the study area are made of a 
traditional style in which forest products represent the main component of the 
structure.  Non-Timber Forest Products utilized for thatching and roofing.  From 
the group discussion with the key informants in the study area, vegetation cover 
contributes significantly to the resilience of local communities in the study area.  
Table (5.15) shows the main component of the traditional building, the dominant 
trees exploited for construction, and the durability of forest products. 
Table (5.15): Traditional buildings in the study area 
Building type Hut Rakoba Kurnk Sarif 
Tree type Kitir- Sunt Kitir- Sunt Kitir- Sunt- Kitir- Sunt- 
Andrab- shihait 
No. of 
buildings 
4 3 1 1 
No. of poles 15 middle sheba 
- 20 big sheba 
9 sheba      
25-30aradaa
12 sheba      
20 aradaa 
120 gzaza 
Renewal 
period 
3-4 years 4-6 year 4-5 year 1-2year 
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On average, each house is composed of four gutia, 3 rakuba, 1 kurnuk and a 
fence.  The gutia is made of about 20 big forks and 15 medium forks on average, 
and the rakuba is made of nine forks and 25 – 30 korki while the kurnuk is made 
of 12 forks and 20 korki.  By simple mathematics, on average a house may utilize 
more than 40 trees.  Unfortunately, this is not the end of the story; the study area 
is infested by different types of insects and pests that necessitates renewal of the 
traditional buildings after a short period of consternation.  On average the gutia is 
renew every 3-4 years while the rakuba is renew every 4 – 6 years.  From these 
findings, it is clear that the vegetation cover is subjected to over exploitation.  
This is mainly attributed to the level of poverty in the study area.  Local people 
have no financial resources that qualify them to purchase bricks or adopt 
permanent buildings.  One of the possible solutions is the adoption of the mud 
buildings.  This strategy was introduced by some projects and showed positive 
results regarding conservation of the vegetation cover.  In Sudan, Rangeland 
Rehabilitation for carbon sequestration and Biodiversity. Project was introduced 
this method in North Kordofan State (Bara Locality) and enhanced the 
conservation and rehabilitation of the vegetation in the state through adopting 
mud building. 
 
5.9. Tree planting in the study area 
The success of efforts to involve individuals and communities in tree planting 
(afforestation activities) depends on the efficiency of sensitizing and mobilizing 
local communities to adopt the activities of afforestation program.  This 
necessitates the existence of a sound bilateral relation between the FNC 
represented in the extension unit and the villagers.  Figure (5.6) shows the 
relationship between the FNC and local communities in the study area. 
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Fig. (5.6): Relationship between local communities and FNC 
Almost half of the interviewed sample (50.8%) asserted  existence of relationship 
between the FNC and local communities, 44.6% showed that the relation takes 
the form of extension services provided by the extension unit of the FNC.  The 
rest of the respondents described the relation as exchange of visits for provision 
of license for tree felling and trespassing. 
Forty-four per cent of the interviewed sample stated that their relation with the 
FNC takes the form of incorporation of villagers in the protection and 
conservation of forest resources in the study area.  Villagers are aware about the 
importance of the vegetation cover therefore they are highly motivated to inform 
FNC staff about any violations and offenses regarding forest resources.  While 
the role of local authorities (traditional leaders) in protection and tree planting 
asserted by (44%) from the respondents.  However, the level of coordination 
between the FNC and local communities is good as perceived by 55.4% of the 
interviewed sample. 
     
It is clear that people's willingness to participate in forest management and 
protection activities is linked with the nature and strength of their needs for forest 
products, and to their access to tree resource. 
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Sustainable livelihood of local inhabitants can be effective at increasing the 
capacity to cope with and adapt to climate change and its consequences. There 
are, however, positive socio-cultural practices, which are important in helping 
people to cope with different forms of disasters and vulnerability.  Many social 
groups have their own methods for anticipating and managing crisis. The question 
is how do these people manage to secure their staple food?  It is evident that 
deficits in living expenses are mainly bridged through the sale of animals, loans 
and migrant remittances.  Conditions are no longer suitable for livestock 
breeding, which means that many people may soon be deprived of this source of 
income.  Migration therefore becames one of the most important lifelines for 
many households.  In the study area, there are two types of migration permanent 
and temporary migration.  Temporary migration is common in the study area as 
asserted by 81.5% of the respondents while 21.5% asserted that some of their 
relatives left the site and become permanent residents at other sites.   Moreover, 
some villagers tend to send their children to live with relatives in towns who 
could feed them, or seeking employment to supplement the family income.  In the 
study area the agricultural season, last for 3-4 months after which farmers become 
almost idle.  Therefore, the youth manage to search for activities that help in 
generating income at the principal cities or large agricultural schemes.  Table 
(5.16) shows the types of migration in the study area and factors behind 
migration.  
 
5.10. Migration in the study area 
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Table (5.16): Migration in the study area 
Reasons of temporary 
migration (%) 
Type of migration (%) 
Job Medicines Education Temporary Permanent
N Education 
Level 
92.3 7.7 0 92.3 15.4 22 Illiterate 
77.8 0 0 77.8 22.2 15 Khalwa 
78.6 3.6 10.7 82.1 25 47 Primary 
25 0 25 50 50 7 Intermediate 
80 0 20 90 10 17 Secondary 
100 0 0 100 0 2 University 
78.5 3.1 9.2 81.5 21.5 110 Total 
 
Search for job opportunities is the main pull factor for temporal migration as 
asserted by 78.5%, while 9.2% attribute the temporary migration to lack of 
schooling services at the study area where villagers tend to send their children to 
stay with their relatives at places where schooling service exist or they to be 
hosted by foreigner.  Some respondents (3.1%) mentioned search for medication 
as a reason for temporal migration.  
5.11. Proposals for improvement of surrounding environment 
Local people perceive the deterioration trend of the vegetation cover, which 
support their resilience in the study area. Through their indigenous knowledge 
they are potentially capable for finding solution to mitigate the trend of 
deforestation and accordingly they have proposal for improvement of the 
vegetation cover in the study area.   Figure (5.7): shows the proposal of local 
people for the preservation and conservation of the vegetation cover in the study 
area.  The majority of the respondents mentioned adoption of liquefied petroleum 
gas (LPG) as a vital remedy to the deterioration of the vegetation cover in the 
study area and showed their willingness to adopt the intervention if introduce by 
the FNC at reasonable prices and installments because their financial situation 
would not allow them to purchase the appliance and refilling of cylinders. 
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Fig. (5.7): Proposals for mitigating deterioration of the vegetation cover                  
Introduction of improved cooking stoves was proposed by 90.8% of the 
respondents who showed that they had received some training sessions organized 
by SOSsahel and UNSO projects which worked in the study area.  With the 
phase-out of these projects the activity of improved stoves ceased and the 
villagers resumed cooking using traditional and stone stoves.  Some respondents 
(78.5%) proposed adoption of bricks for building for the conservation of the 
vegetation cover.                      
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Chapter VI 
Conclusions and Recommendations 
 
6.1. Conclusions 
- Agriculture represents the main economic activity in the study area.  Generally, 
rural unemployment is high, rural wages rates are low, and agricultural 
production generates relatively little income.  
- Income from forest products in the study area appears to account for a large share 
of a household's total income and filling seasonal or other cash flow gaps, and in 
helping to cope with particular expenses or to respond to unusual opportunities.  
- Customary land tenure is the most dominant type of land ownership in the study 
area in the past, recently started to vanish and fade away due to population 
pressure. Other type of land tenure include; free hold type of ownership, release 
hold, leasehold system and rent. 
- Cultivation in the study area is mainly for household subsistence needs. The total 
area farmed by each household is usually small despite the large agricultural land 
possessed by each family due to simplicity of tools and labor, sand accumulation, 
uncertainty of rainfall and prevalence of pest and diseases.  
- Lack of crop rotation and fallow periods also contribute to the sharp decline of 
crop production in the study area  
- Family members and reciprocal exchange of labor or work party (nafir) represent 
the labor force for the different cultivation activities.   
- Dry season labor represents the main source of income in the study area where 
small farmers manage to safeguard against the possibility of the failure of the 
agricultural season through cultivating small parcels of land and search for work 
in the farms of well-to-do farmers 
- Livestock breeding is traditionally the second occupation in the study area.  Most 
people keep cows, sheep, goats, donkeys and camels.  Due to the importance of 
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livestock, villagers manage to retain them in good health condition. The villagers 
provide vaccine from the market or veterinary services in the near principal cities.   
-  The negative impact of raring livestock at marginal areas like that of the study 
area is aggravated when animals are allowed to roam around destroying 
regeneration and grazing small trees and shrubs.   
- In the study area the main sources of food is the agricultural crops grown at 
farms.  Millet and Sorghum are the dominant crops grown in the area.  Other 
crops grown include okra and groundnut.   
- The main meal consists of Kisra or Aside which made mostly of millet or 
sorghum flour.  Stew is made of vegetables with or without meat.  For the poor 
"balilla” is a considerable meal. Wild foods particularly edible fruits and leaves 
of some trees and grasses contribute to the resilience of local communities 
particularly during hard times of famine.   
- IN the study area, human activities play an important role causing or contribute 
to land cover change.  Other factors were mentioned by the respondents as 
responsible for the deterioration of the vegetation cover like; irrational tree 
felling, overgrazing, drought cycles, poverty levels, lack of patrolling by the 
(FNC) and the free access to the resources  
- Non-Wood Forest Products play a critical role in rural livelihoods and the 
informal economy in the study area.  There products are collected from farms or 
from natural and reserved forests.  
- The production system of the NWFPs takes the form of incidental production, 
small -scale production and large-scale production in which teams collecting 
forays that may last for days or weeks.   
- NWFPs in the study area are collected for direct consumption by the family 
members or for trading. The main tree species used as forest food trees are 
Balanities aegyptiaca, , Ziziphus spina-christi, Acacia Senegal, Grewia tenax and 
Adansonia digitata  
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- In the study area the distinction between food and medicine is not clear-cut; 
many plants or other products obtained in the forest are thought to have 
medicinal qualities and are added to daily meal.   
- Although the study area is a mariginal area, local people relies on the vegetation 
cover for the provision of fuelwood, natural rangeland for livestock and building 
materials. 
- Important fodder trees mentioned by the respondents are: Ziziphus spina-christ, 
A. mellifera, Balanites aegyptiaca, A. senegal, A. seyal and Faidelherbia  albida.   
- Migration is important lifelines for many households in the study area where 
there are two types of migration; permanent and temporary migration with the 
dominance of the latter.  
- Despite the low productivity of agricultural crops and the high level of poverty, 
government official manage to collect taxes from the villagers. 
-  In the study area there is a relationship between the FNC and local communities, 
which takes the form of extension services, exchange of visits and contribution of 
local people in the protection and conservation of the tree cover in the study area.  
-  Provision of lignified petroleum gas, improved stoves and adoption of permanent 
buildings are the main proposals raised by the respondents for the conservation of 
the vegetation cover in the study area. 
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6.2. Recommendations 
The main recommendations drawn from the research are; 
-  The government should consider all the marginal areas of the country for the 
provision of essential public services. 
-  Adopting of agriforestry and crop rotation will mitigate reliance on natural 
resources and improve land productivity. 
-    Development, restoration and re-vegetation of degraded land in Elain forest is 
high recommended, since this area is subjected to sever agricultural and grazing 
activities.   
- There should be a sound relationship between FNC and the local people 
through different extension channels since the success of afforestation 
activities and conservation of forest resources on sensitization and 
mobilization of local communities on a clear understanding of the reaction 
of the local population to tree and forest and their relationship with 
forestry department. 
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Appendix 1 
1- Gender ? 
 1/ male     2/ famle  
2- Age ? 
3- Martial status ? 
 1/ married  2/ single 3/ divorcé 4/ Shadow 
4- Education level ? 
 1/ illiteracy 2/ khalwa 3/ primary 4/ intermediate 5/ secondary 6/ university 
5- Number of workers in the family ? 
6- Source of income percentage? 
 1/ agriculture 2/ animal raring 3/ trade 4/ waged labor 5/ remittances 6/ others 
7- Types of agricultural land tenure ? 
 1/ free hold  2/ rent 3/ customary 4/ others 
8-  Type of land ? 
 1/ distributed  2/ in one place 
8.1- If it is distributed, what the reasons ? 
9- Is there difficultly to obtain agricultural land ? 
 1/ yes   2/ no 
10- Tick this table ? 
productivity            
Crop 
 
Area/mukhams 2002 2003 2004 
Diseases 
effected 
crops 
Pests 
effected 
crops 
Sesame       
Dura       
Millte       
Karkdai       
othres        
11- Do you use fallow for your land ? 
 1/ yes   2/ no 
11.1- If your answer yes, what is the period of fallow ? 
 1/ one year 2/ two years 3/ three years  4/ four years  
12- Is there any trees on your farm ? 
 1/ yes   2/ no 
12.1- If the answer yes, what are the species and number of trees ? 
12.2- If the answer no, what are the reasons ? 
12.3- Why you leave trees on your farm ? 
13- Productivity of your agricultural land ? 
 1/ increasing  2/ decreasing 3/ constant 
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13.1- If it is increasing, what the reason? 
13.2- If it is decreasing, what the reason? 
14- Do you use fertilizers  
 1/ yes   2/ no 
14.1- If the answer yes, what  is type ? 
 1/ powder  2/ liquid 3/ marough 
15- Is there any eradication for diseases and pests ? 
 1/ yes   2/ no 
15.1- If the answer yes, what  is type ? 
 1/ pesticides 2/ local treatment 3/ traps 
15.2- If the answer no, what  is reason ? 
 1/ high cost 2/ unavailable 3/ others 
16- Source of labor ? 
 1/ waged labor 2/ family members 3/ nafir 
17-  Is labor available ? 
 1/ yes   2/ no 
18- What are the agricultural tools used ? 
 1/ manual 2/ animal 3/ modern 
19-  Do you possessed animals ? 
 1/ yes   2/ no 
19.1- If your answer yes, tick the table ? 
Animal number Place of 
grazing 
Place of 
drinking 
vaccine diseases Source of 
fodder 
Camel       
Cattle       
Sheep       
Goat        
20- Where you obtain vaccine and drug ? 
 1/ veterinary 2/ animal raring association 3/ NGOs 4/ market 
21- Vaccine availability ? 
 1/ yes   2/ no 
22- Where you save your animals at night ? 
 1/ farm 2/ forest 3/ house 4/ reserve area 5/ street 
23- Is there problem in drinking water ? 
 1/ yes   2/ no 
23.1- If your answer yes,  
 1/migration in dry seasons 2/ storage water  
24- Source of water ? 
 1/ hafir 2/ donky 3/ pumps 4/ reserve water  
25- Is there any migration in your area ? 
 1/ yes   2/ no 
25.1- If your answer yes, what is type ? 
 1/ permanent 2/ temporary 
25.2- What are the reasons of temporary migration ? 
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 1/ study 2/ medicine 3/ work 
25.3- What are the reasons of permanent migration ? 
26- Source of food ? 
 1/ agriculture 2/ wide food 3/ remittance and gift 4/ market 5/ others 
27- Number of meals / day ? 
 1/ one 2/ tow  3/ three 
28- What is the basic compound of meal ? 
 1/ kisra 2/ mulch 3/ breat 4/ ballila 5/ others  
29- Types of diseases in your area ? 
  1/ malaria  2/ gardia  3/ dysentery 4/ diarrhea 5/ rabo    6/ others  
30-  Is there clinic in your area ? 
  1/ yes     2/ no 
30.1- If your answer yes, is there clinical services ? 
  1/ yes     2/ no 
30.2- If your answer no, why ? 
  1/ high cost  2/ unavailable 3/ using local medicine  
31- Is there die child in your family ? 
  1/ yes     2/ no 
31.1- If your answer yes, what is the reason ? 
  1/ diseases  2/ nutrition scarify  
32- Is there aid in your area ?  
  1/ yes     2/ no 
32.1- If your answer yes, tick the table ? 
Source of aid  Type of aid  number 
    
33- Fuelwood consumption /week ? 
  1/ 1-3    2/  4-6   3/  7-9   4/ 10-12 
34-  Source of fuelwood ? 
  1/ reserve forest  2/ natural forest  3/ tree on farm  
35-  Is there fuel wood scarify ? 
  1/ yes     2/ no 
35.1- If your answer yes, which period ? 
36- Charcoal consumption / month ? 
  1/ 1-3  2/  4-6  3/ 7-9   
37- What are the types of stoves do  you used ? 
  1/ local stoves 2/ ldayat 3/ improve stoves 4/ potogas  
38- Do you trading in  charcoal ? 
  1/ yes     2/ no 
39- Do you trading in fuelwood ? 
  1/ yes     2/ no 
40- What it is type of trading ? 
  1/ commercial quantity   2/ simple quantity  
41- Do you gathering forest fruits ? 
  1/ yes     2/ no 
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41.1- If your answer yes, from where  ? 
  1/ reserve forest  2/ natural forest  3/ tree on farm  
42- what are the reasons of gathering forest fruits ? 
  1/ to sale  2/ to eat 3/ for medicine  
43- What is type of forest fruits gathered ? 
44- Do you use trees in medicine ? 
  1/ yes     2/ no 
44.1- If your answer yes, which part used ? 
45- Tick the table ? 
Type Licenses fees 
Fuelwood   
Charcoal   
Fruits   
Building material    
46- Assessment of vegetation cover in your area ? 
  1/ increased   2/ decreased  3/ constant  
46.1- If it is increased, what are the reasons ? 
46.2- If it is decreased, what are the reasons ? 
47- What are the local industries rely on forest products ? 
48- Is there relation between you and FNC staff ? 
  1/ yes     2/ no 
48.1- If your answer is yes, is it ? 
  1/ good  2/ bat  3/ not bat  
49- Do you obtained extension services ? 
50- Do you adopting building houses from brick ? 
  1/ yes     2/ no 
50.1- Do you adopting improve stone ? 
  1/ yes     2/ no 
50.2- Do you adopting LPG ? 
  1/ yes     2/ no 
51- Is there association or local organization in your area ? 
  1/ yes     2/ no 
51.1- If your answer is yes, what type ? 
  1/ agricultural  2/ animal raring  3/  cooperative  4/ environmental  
51.2- What is your opinion on association or local organization ?  
  1/ helpful   2/ not helpful 
51.3- If your answer not helpful, what is the reason ? 
52- What is the role of the local authorities on protection and cultivation trees ? 
53- what are the types of governmental taxes ? 
  1/ zaka  2/ ushor  3/ gibana 4/ income  5/ water 
53.1- what are the types of local taxes ? 
54- Income/ year SD ? 
  
1/ 50000 - 100000 2/100000 - 150000  3/ 150000 - 200000   
4/ more than 200000 5/ others  
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55- expenditure ? 
  1/ food  2/ study  3/ medicine  4/ clothes  5/ others  
 
 
